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This report has been prepared by ESI Ltd. (ESI) in its professional capacity as soil and water
specialists, with reasonable skil, care and diligence within the agreed scope and terms of
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1 INTRODUCTION

11 Background
Richmond upon Thames College is situated at National Grid refersnce TQ 15384 73787
(nearest postal code TW2 75J) in Twickenham adjacent o the south side of Chertsey Road,
in south west London. Il is proposed (o redevelop ihe college building with new coliege
bulldings, a secondary school, a school for children with special needs, a Tech Hub,
residantial buildings and sports ground, The junction betwsen Chertsey Roat and Langhorm
Drive 5 alsa a part of the devalopment. The redevelopment project is known as Richmond
Education and Enterprise Campus (REEC) project.

12 Scope of work

Cascade Lid. instnucted ESI Lid. (ESI) in February 2014 to prepare a Flood Risk
Assessment (FRA) in suppart of a planning application far the Site. ESI is an indepandent
o which salises in jcal - and i

assessment.

The scope of work included the praparation of the FRA, following the guidanca of the
National Planning Policy Framework (NPPF) (DCLG, 2012). to satisfy both IMEnvanmcm.
Agency and the LPA that ail potential flood risks to and frem the proposed

have been cansidered. The site boundary is taken from the illustrative plan SK-160,

The Londan Borough of Richmond upon Thames (LBRuT) lacal autharity has indicated that
a robust assassment af flood risks must be underiaken. The Level 1 Sirategic Flood Risk
Assessment of LBRuT was consulted, Reference is also made fo the LBRuT's Sile
Allocation Pian (2014} to help inform the results of sequential and exception tests of the Site.
The Environment Agency required in their scoping opinion that the FRA should address al
potential sources of fiooding from the Site. Wharever possible, all proposed buildings should
lie autside the fluvial 1 in 100 year storm event, plus aliowance far climate change impact. If
this is not possible, flood plain compensation will ba required. Where required, the applicant
st deronsirale a safa outo of aouesa and egress forany buiding o ww near or in the
fuvial 1 in 100 chance in any year, plus allowanca for climate

11 Data sources

The informattion presented in the report is predominantiy based an secandary data analysis
‘associated with both the Site itsell and the surrounding land area. The main sources of data
are summarised below.

»  GroundSure Flood Report, 2014 (Appendix A)

+ Site Location Pian (Drawing SK- ided by Cascade Ltd

. plan (Drawing SK- by Cascade Lid (Appandix B);

+  Site Building Zones Parameter Plan (Drawing SK-124) provided by Cascade Lid
(Appendix B;

+ Topographical Survey (2008) undertaken by 3 Sixty Maasures (Appendix B);
Environment Agancy Modaliad Flood Levels and Maps (Product 4) (Appendix CJ;
+ Thames Water Sawar Flooding Enguiry (Appendic D)

Ordnance Survay mapping:

«  Site-specific rainfall data from the CEH Flood Estimation Handbook (NERC, 2009):

Report Refemnce 6293503
Report Stalus: FINAL
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| types and permeabiilty data from the National Soll Research Insthule
er) 2014).
1.2 Report limitations

i ol el G TN OB Dl St 8 ol b B Ml Rl G oo Sl
by third parties, therefore na guarantee can be offerad as 1o its validity.

This report excludes cansideration of potential hazards arising from any activities within the
Sila other than normal use and occupancy for the intended land uses. Hazards associaled
with any other activities have not been assessed and must be subject 1o 8 specific risk
assassment by the parties responsible for those activities.

13 Risk assessment approach

An assessmant of flood risk has been undertaken in accordance with the NPPF (DCLG,
2012) and following the technical guidance availlabla In Environment Agency (2014). Flood
risk 10 and from the Site has been assessed and potential mitigation measures have bagn
outlined.

Repor Reference. 6293503
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2 SITE DESCRIFTION

21 Site setting and surrounding area
The curment use of the Site is a bullt up educational campus, with surrounding residential
areas. The college is located betwaen Chertsey Road and Craneford Way. The sastem and
mmmmmmm-nmnnymhmummmm
respeciively. The wmmmsmmunmmmmmmam
flaws to the sauth of the playing
“The REEC campus consists of approximately 9 ha of land. The topography is relafively flat
m-uawmmmumummmmwmwwmm
ty Measurement, 2008),

22 Gnmmmupm.ﬂl(hnlm Phase)

is ocoupied by a woﬂl hall with. hwo:lalsd facilities, & grass sports
marﬁsurmhu\swm comer. The central section is occupied by a collaction
of bulldings housing the Coﬂegismdnmlcmdwnfhhﬂpfﬂmlm m»orummsdhn
and the central section are divided by @ private raad which joins Langhom Drive and
subsequently Chertsey Road which is the main vehicle access roule. The Collage playing
Tields are bounded to the south by the River Crane, la the norih by Craneford Way (a public
road), and to the east by privale (
Figure 2.1),

Repont Reference. 6233571
Report Status: FINAL



23 Proposed Development (Operational Phase)

The northern section will be redeveloped info new college buidings, a secondary school, 8
schoal for children with special needs, & Tech Hub, STEM oentre and Sports centre. The
foad et botoen Crwrtwyﬂoad and Langhom Drive will be modified to accommadate

The central saction wil u redaveloped into a residential area. The College piaying fields io
the south of Craneford Way vl be improved with one all weather and one grass pitch. The
llustrative Masterplan for the Site is shown in Appendix B.

24 Geology

The undarlying goolagy comprises London Clay (Clay and S, The superficial eposis
comprisa th nplon Park Gravel F

25 Hydrology

251 Rainfall

The Standard Average Annual Rainfall (SAAR) at the Site is 602 mm based on data for the

pariod 19671 -1990 (NERC, 2008).

252 Surface Water Features.

The River Thames runs 1km Bomasolﬂh east of the Site and is the main river the
walarcourses around the Site fead info. Existing watercourses are shown on the Site

location map Figura 2.2, Adjacent 1o Graneford Way East on the south side, tha River Crane

runs in a man-made canal from west to east, before joining the River Thames further east at

NGR TQ 16669 75383,

The Duke of Northumberland River is located west of the Site and flows from south to north

towards the River Thames which is located ¢. 2 km 1o the east of the Site. It branches off

from the River Crane 500 m south west of the Site and flows under Chersey Road further

downstream. A trbutary 1o the River Crane appears al the ground surface, east of

Twickenham stadium to the north east of the Site and flows west ta east, 1o join the River

Crana 1 km north east of the Site (Figura 2.2).

Repor Reference. 6293503
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3 FLOOD RISK TO THE DEVELOPMENT SITE (BASELINE PHASE)

31 Historical Flooding
The River Thames. has a considerable history of flooding with significant events (resulting in
property flooding) occuring no less than nine Bimes within the past 100 years (LBRUT,
2010). Tha most recent River Thames flood accurred in 2003 in which a number of areas o
the west of London were severaly affected, resulling in damage lo homes and businesses.
within low lying Boroughs (induding Spelthome and Windsor & Maidenhead) along the
Thames corrdor. The River Crane catchment areas are much smaller than the Thames
el e e o sl S A e WA oo (o 1Al s
faster than the River Thame:

The Local Council is aware of localised flooding issues within 1.5 km of the Site at the
following locations (LBRUT, 2010):

~Twickenham Bridge

~Twickanham dip

-Back gardens adjacent to the River Crana downstream of Chertsey Road

Al of these events occurred further than 500m from the Site and no incidents have been
reported an the Site itsel. According to Groundsure (2014), no historical floading has baen
recorded within 250m of the Site. However, the absence of data Goes not provida & dsfinitive
conciusion that the Site has never fiaoded, anly that the Enviranment Agency hold na record
of any flooding al the Site, Anecdotally, the Community Liaison Forum says thal there has
been flooding at the Site in the past.

32 River and Coastal Flooding

The majority of the Sita (including the northern and central section) lies in Flood Zane 1

(Figure 3.1) which has lower than a 1 in 1000 year annual probabilty of flaoding.

Tha southern half of the Coliega playing fisid the south of Cranaford Way is within Fiood

Zone 2 which has lower than a 1 in 100 year but higher than a 1 in 1000 year annual

probabilty of flooding.

The SeFA (L, 2010 inesiol hal & ey provorkiy of Ykashann, i of the

raitway line, is within Flood Zone 2 which has between a 1 in 100 and 1 in 1000 year

probability of being affected by fivial fiooding from the River Crane and Duke of

Northumberiand's River.

There i a flood defence comprising a 1.5m nigh wall and lned channel on the River Crane
dmsmmnmlgnmndnrﬂdmmﬂm\ fence is 1 in 10 year. As the

Mmmmndmnmwaysmmnnamlm\ynigmgmml\nmn

flood defences, the chance of fiooding s @stimated to ba less than 1 in 100 year based on

the EA's flaod indicative maps and the Rivar Crane Mapping smdymalww 2oua)

The Duke of Nohumberiand's River has bank protection @ design

standard of protection is 200 years, Tmmrummnmnmmumnummnmm

Morthumberiand's River are presented in Figure 3.2

Report Refemnce 6293503
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33 Surface Water Fiooding

Surface water (pluvial) flooding is usually associated with exireme rainfall events but may

also occur when rain falis on land that is already saturated or has a low permeability. In

each case, the rainfall generates overland flow which can mbﬁw\immmﬂw'\ﬂoﬂﬁ

‘able to enter a sawer or watercourse. Overland flow can also generate ‘ponding’ In localised

topographical depressions.

The risk of pluvial flooding assessed using results from the JBA surface waler

mmmap(mnaa Ialtm!mm@mnﬂ&m 2014) which shows a varied fisk of pluvial
flooding throughout the Site ranging from negligible 1o high.

ﬂwm!psmwmcwwpul deﬂkdwﬂ‘a'wlﬁwﬂdwhmmm
avent. However JBA surface water modelling assumes a symbolic drainage and affectivaly

than the modelled surface water flood

Figure 3.3 Surface Water flood map
The areas associated with tha high pluvial flood risk are small and associated with small
inthe section

parts of tha grass sparts pitch . This is believed to be caused by local
dapressions and locally impermeable soils. The remainder of the Siia presents small
patches of k associaled with impermeable suraces and poor

34 Groundwater Flooding

Groundwaler flooding occurs when the water table rises above the ground surface.
Geological mapping (www.bgs.co.uk) of this Site indicales thal the bedrock geology

Repon Refersnce
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underlying the Sita is the London Clay Formation which Is not associated with groundwater
flooding and has no aquifer designation, There are superficial depasits of Klmplm Park
Gravel Formation (sand and gravels) beneath the Sila (BGS, 2014) and these are classified
a5 a principal aquifer,

The Briish Geological Survey (BGS) suscaptivility map identifies the Site as having
‘potential for groundwater ficoding at surface” (GroundSure, 2014). However based on a risk
‘assessment the site is considered al negligible risk of groundwater flaading according to the
ES| groundwater flood risk map (ESI. 2014), for the 1 in 100 year event based on the map in
Figure 34. Deep sublemanean structures and basements would polentially be at risk of
ingress. In relation fo the fioad risk, the ESI map is a National risk
map (ai used by LandMark) basad on modelied groundwaler levels and is our selacted
method for screening the Site, The ather reports raly on a susceplibilty fo grouncwater
flooging, not risk and are cansidered to be overly onservative,

Tha sand and gravels below the Site are most likely In hydraulic continulty with the River
Tharmes. The groundwater response. o a river flood event, could exceed the ground level in
the vicinity of the river, even if river bank defances are not avertopped, however the impact
is unikely 1o extend beneath the main site.

£ Gonbm i ok

Figure 3.4 Groundwater Flood Risk Map (ESI, 2014)
35 Sewer Flooding

The flooding records held by Thames Water indicate that there have been no ncidents: of
flooding in the area as a resul of surcharging public sewers (Thames Water, 2014).

Repor Reference. 6293503
Report Status: FINAL



Ficod Fisk A Hkiiiad i Page 10

36 Lovel with o

A part of the Collage playing field south of Craneford Way is submarged for the 1 in 1000

wwwmdml(ﬁ;mlil The River Crane Mapping Study (Halcrow, 2008)
Crane and the Dk of Northumberancts Rivr: The foad evels ot e

ﬂmngnodstshshsmldh‘rlﬂn31arlid}amnmmcnlhgsplam

Table 3.1 Modelled flood level in the River Crane

Thersfors this satisfies th
Agency’s requirsment that all Mmmmmmmu-mmnnmmr

Figure 3.5 The EA Modelled Fiood Outline for Different Return Periods

37 Geological Indicators of Past Flooding

Geolagical indicators of past flooding include superficial deposits which are susceptible o
flooding, either from coastal inundation or fluvial (inland) water flow.

There are gedlogical indicators of ficoding within 250 m of tha Site relating to the sand and
graval superficial deposits which are associated with riverine processes in the past 10,000
years (BGS, 2014).

Repon Refersnce
Repor Status: FINAL
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38 Flooding inthe Event of a Reservolr Fallure

The Site is not located within an area identfied as being at risk of flooding due to the event
of areservoir fadure (Groundsure, 2014)

Repan Reference: 6233573
Report Satus. FiNAL
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4 FLOOD RISK FROM THE DEVELOPMENT SITE

41 Flood Risk during ConstructioniDemolition Phase

Given the scae of the o . the cument is that the

construction programme would commence in 2016 in a phased manner over a 4 year penod
For the purposes of the ES, the year of compietion and full aperation of the develapment is
therefore considered to be 2019. Whilst full details regarding the demoliion and construction
wotks are not et finabsed, general informatan about the Wkely timing of actiites, are
described inthe Environmental Statement [ Cascade, 2015)

Flood risk durng construction 1s likely to differ from the lang term condition, 25 there will be
changes in onthe Ste. The rea of each ion phase and
runoff gensrated is outined in the drainage assessment report (ESI, 2015). There will be no
stockpiling of materials wihin the idendfied 100 year retum periad flocdplain during the
dermolition and construction process
A strategy ta manage the surface water run-off during the construction phase is described in
the draimage assessment report (ESI, 2015) Run.off with high Ioading of suspended salids
should be prevented from leaving the Ste and entering the surrounding water bodies This
vl have a detrimental effect on the local ecology of the water hodies.
Sustainable Dranage Systern (SuDS) will be required for the development as part of the
planning process. |t is proposed to inetall these water management systems at an eary
stage in the constuction process. Care should be taken to protect sny SuDS features for
long term operation and in paicular from being compromissd by demoition and
construction activiies, For example, locations (dentfied for soakaways at conceptualouting
dramage design stage, shoud ot be used as dive ways for lomes during
dernalitor/canstruction s the loading from the larmies wil alter the urderlying sol structure
and permeability
In general, it is assumed that works will take piace in sccordance with Sandard best practice
tn prevent impact on water qualty assaciated with any signficant rainfall event
The REEC develapment scheme wall not have plant located below ground or basement or
underground parking. Based on the available information at the outine/pianning Stage, it is
reasonahle to assume dewatering i ot regured. At detaled design stage, ff the depth of
foundatian is greater than the rmaximum groundwater table, dewatefing wil be requred. In
that case, a detalled mfitration tests and ground condiion (s required to underake
estimation of deveatenng volume during construction. Provisions should be made to manage
this potertial issue in fine with standard mdustry practice for construcion n saturated
ground
42 Flood Risk during Operational Phase
The dewelopment of 3 conceptual site dramage plan at an early stage is required to inform
operation of the Site. A sustainable drainage arategy (ES1, 2015) has been developed for
aperational phase. The proposed drainage scheme assessed the existing dranage of the
Site 35 well 35 the new SuDS techniques according to the DM SO 7 surface water dranage
policy {LBRUT. 2011) and the London Plan. The surface run-off from the proposed
development is estmated for retum pencd of 1 in 10 year, 1 in 30 year and | in 100 year
5 chmate charge rinfal event A range of sutable dramage technigues are
recommended (green roofs, pemmeable pavement, soskaveys and food storage area) In
the Operational phase. the St is designed to manae surface runoft for a 1 in 100 years
plus climate change rainfall event with na discharge 1o surface watercourses

Repan Reference: 6233573
Report Satus. FiNAL
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A site wide Uty Statement was undertaken by Athins in May 2014 (Atkins, 2015) The
report confims prasence of a soakaway system for draining the curent site The report alse.
suggests a gravidy connection to a combined Thames Water manhole MH 5703, serving the
eastem partian af the ste. However the connections are thought to be blocked and this
assumption may need to be verfied

It has thersfore been assumed that the curent site i suctessfully drained by soskaway. It
is possbie that the current soakaways are ol adequate to fully draln the Site in extrerne
rainfall conditions but there is no ewidence of flooding occurming on the Site as &
consequence, or of informal discharges from the Site into adjacent watercourses during
extreme rainfail

A similar system of soakeways with adttional SuDS features should thus be sufficient o
attenuate the unoff from the proposed development wihout a dscharge to suface
vatercourses. Detalls are descrived in the sustainable drainage sssessment repot

Repan Reference: 6233573
Report Satus. FiNAL
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5 ATY OF THE DEVELOPMENT

51 Sequential Tests

Based on the classification of the NPPF, (DCLG, 2012), the proposed development falls info

various flood risk wulnerabilly classifications (Table 2 of NPPF, (DCLG, 2012)). The

residential, college and school buildings are classified as mere vulnerable infrastructure. The

Tech Hub is a less vulnerable and the College playing lhbd is a waler enmplllbll

infrastructure. The Sequential Test (DCLG, 2014) ideniifies th

directed fo areas with the lowest probability of mwmsmmwm

{LBFNT 2014), the development has passed the sequential test, however this was based on
old Site boundary different from the current one (Figure 5.1) which was solely in Fiood

Fora T, THE 1ty SO, Ts v Bl st to Include the Callege playing fisids on

for a sequential lest with fhe current Site boundary. The development on Craneford Way
mmummulmmm recreation faciities which is ‘water compatible
davelopment’ (Table 2 of NPPF (DCLG, 2014)} o the development is st expected to pass
the sequential test.

Figure 5.1 Comparison of the New Sito Boundary (Right) with the Old Site Boundary
(Left) (LBRuT, 2014)
52 Exception Test
Assuming the sequential test s passed the flood risk ulnerabilty and flood zone
‘compatibility’ guidance in Table 3 of NPPF (DCLG (2014)) indicates an excepton
test (see glossary) Is not required and the development is considered fo be
‘appropriate for this Site (Table 5.1)

Repon Refersnce
Repor Status: FINAL
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Table 5.1 Flood risk and flood zone
Flood risk
it Essential Water Highly More. Less
classification
Zone 1 ; I I v v
zane2 ¢ v Test v ’
§ required
N . fion
B | zonese | Browhonfest v x Test é
£ il required
Zone 3b | e coption Tast v’
functional 5 x x x
floodplain requined

< Davelopment s appropriate.
x Davelopment should not be permitted.

Data source: National Planning Policy Framewark (NPPF) Technical Guidance, 2014.

Report Refemnce 6293503
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6 POTENTIAL MITIGATION

The flood miigation measures would be considered for REEC for different phases as
presentad in Table 6.1 {basaline, construction and npsrillon:
6.1 Safe Access and Egress
The Enviranment Agency states in their scoping opinion that wherever possible, all proposed
buikdings should e outside tha fluvial 1 in 100 year storm event, plus allowance for climate
change flood extent. If this is not possible, flood plain compensation and demanstration of a
safe route of access and egress will be required
All the proposed buildings are locatad outside the 1 in 100 year pius ciimate change ficad
axtant 85 discussed in section 3.6, The College playing field lies in Flood Zane 2. Sinca the
site is not located and surrounded by the 1 in 100 year plus climate change flood extent, a

flood plain compansation and safe route of access and egress plan Is nﬂraquir-ﬂ

Though the College playing field lies in Fioad Zone 2, it is considered patible
structure and will provids flood storage to atienuate excess runoff (ESI, 3075) Tnersiore &
ey provids addionsl food lorage baneht

Report Refersnce, 62435R3
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Table 6.1 Potantial Receptors, Impact and Fiood Mitigation Measures

Potential Effect
Scoped In | Scoped
(roquires | Out
Potentlal Sensitive Receptors. Potential Impact further (requires. Potential Mitigation Measures
considerat | no
ion) further
cansider
atian)
Rivers and ecology Sity waler (o phases) [ SuDS features.
fiooding 7 NA
(all phases)
Piaying feids Flavial Tooding (ad 7
phases) No mitigation is required.
| Entre S Sewer flooding E Extensive usage of SuDS fo reduce futura
| potential
| Entwe Sita Reservoir floading B NA
| Entre Sia Surtaca water flooding v mmﬁmmmm&ns
| Gif-site recepiors Flood riek from the i Gesign and impéementation of
proposad mpmmwmmdmmm;nr
Cherisoy Road Junction (site Fiuvial fiooding [T
nirance)
| Future operational soakaways SuDS | Reduce sol infillration v Make sure haavy machinery Is directed away
components. pacity fconstruction and from such receptors.
demolition) |
ite drainage and SuDS Sy water (ai phases) | 7 Protact the SuDS from sedimentation.

Report Ralerence: 62135R3
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7 CONCLUSION

It Is propased 1o re-develop Richmond College in London fo a new college buiiding, a
secondary schoal, a school for children M\hwwlal neads, @ Tech Hub and sparts grounds,
with enabling residential development. The junction connecting Chertsey Road and
Langhom Drive is also a part of the new development. The Site area s c. 8 ha and is
currently used for educational purposes.

The majority of the Site, and the area where all new bulldings will be located, lies in Flood
Zona 1 which has less than 1 in 1000 yoar annual probabity of floing. A part of the

College playing field to the south of the Site lies in Flood Zone 2 which has annual
wobehﬂlyo!mgbmmen!hmmmﬂ1m!mylar
@ site benefits from flood defences. There are formal defences on both bank of River

Crinn and The Duke ofNﬂrlhumbﬂﬂandsRl

The River Thamas flows approximately 1 km to the south of the Site and it has a
considerable history of flooding with significant events (resulting in property fioading) in
2003, However no historical flooding has been recorded within 250m of the Site.
The Site has low to high risk of surface water fiooding in diferent areas according 1o the JBA
surtace water fioading map. Groundwater flood risk is negligible at the Site according to the
ES| groundwater flaod risk map.
Reference is mada 1o the LBRuT's Sita Allocation Plan (2014) 1o help inform the resulls of
sequential and axoaption tests of the Site. The northemn section of the proposed site has
passed tha sequential test as & part of LBRT's Sita Allocation Pian. The Callege playing
field to the south of the development is 3 water compatible land use according ta the NPPF
(DCLG, 2014). Therefare no exception tast wouid be required and the development is
appropriate for this location, provided suitable mitigation measures are in place.
Fea ik 1 skt ety o sl mllbgm frassives o [nas sssssind
The flood risk from the proposed

operational phase has hnn assessed in a separate :uslalnamu drainage assessment mm

(EESh 20151, T ] W présmnts ¥sticn sl rotucad v 118 00 Yo e
ate change event and drainage sirateqy to manage and atienuate the excess runaft

betir discharging to surface watercourses.

The Environment Agency’s comments during scoping opinion have: bean addressed in the

FRA. All proposed buildings fie outside the fluvial 1 in 100 year storm event, plus aliowance

for cimate changa impact. Therelore na lood plain compensation wil be requiud and e
requirament of a safe roule of acoess and egress is nol necessary for the proposed Site.
Report Refersnce, 62435R3

Repont Staius: FINAL
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Repart Reference.

Your Referance:
Repart Date:
Rapart Dallvery
Method

Chent Emad:

GroundSure Floodview

centremapslive.com

e mapping portal from Lass Surveys

CHAPS-CM: 32520628958
150514

28958
15 May 2014
Email - paf.

andy@centremaps.com

Address: RICHMOND-UPON-THAMES COLLEGE,EGERTON
ROAD,ST MARGARETS AND NORTH
TWICKENHAM, TWICKENHAM, TW2 75]

Dear Sir/Madam,

Thank you for placing your order with CENTREMAPS, Please find enclosed the

GroundSure Floodview report as requested,

1f you nead any further assistance, please do not hesitate to contact our helpline on
01886 832972 quoting the above CENTREMAPS reference number.

Yours faithfully,

CENTREMAPS

Enc.
GroundSure Floodview

Report Reference: CMAPS-CM-325206-28958-150514
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GroundSure
Floodview

Address: RICHMOND-UPON-THAMES COLLEGE,EGERTON ROAD,ST MARGARETS AND NORTH
TWICKENHAM, TWICKENHAM, TW2 751

Date: 15 May 2014

Your Reference: 28958
Client: CENTREMAPS

EXECUTIVE MEMRER

Report Reference: CMAPS-CM-325206-28958-150514
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Aerial Photograph of Study Site
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Site Name: RICHMOND-UPON-THAMES COLLEGE,EGERTON
ROAD,ST MARGARETS AND NORTH

TWICKENHAM, TWICKENHAM, TW2 75)

Grid Reference: 515351,173703

Size of Site: 19.42 ha

Report Reference: CMAPS-CM-325206-28958-150514
1o would e any Tuthr assitance rogarding this fuport then sloase contact
CENTREMAPS on (T} 01886 812572, (F) 01883 613485, emall: groundsureficentremaps.ca.uc
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Executive Summary: Flood Risk

The following opinian is provided by GroundSure on the basis of the Information avallable at
the time of writing and contained within this report.

v ki R

s Insurance cover for floading likely to be avallable for the
property based upan Enwrmmrumw NaFRA data? L
Wihat is the highast NaFRA risk rating for the. e
property? ig
Wihat is the highest Environment Agency Figod Zone risk at the o
property?

Yihat s th ko flooding from pluial/surtace water i
If the site were to be redevelaped, would a NPPF flood risk

assessment be reguired? i

Recommendations

It is recommended that several Insurers are contacted to confirm the avallabiiity of reasonably
priced Insurance for the property.

The purchaser may wish to make specific enquiries of the vender regarding the history of
ficoding at the property.

National Flood Risk Assessment (NaFRA)

As the site lies within or in close proximity to an area with a High risk rating in the NaFRA
database, @ prudent purchaser may wish to consider reducing the impact of flooding at the
praperty by installing flood protection measures. Such measures may help reduce the effects of
fiooding at the property f flood defences are absent or are bresched, and may assist in
obtaining insurance for the site. Furthermore, it is recommended that anyone living within an

Report Reference: CMAPS-CM-325206-28956-150514

1o would e any Tuthr assitance rogarding this fuport then sloase contact Page 4
CENTREMAPS on (T} 01886 812572, (F) 01883 613485, emall: groundsureficentremaps.ca.uc
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grea_at Hih rsk signs Up o the Environment Agency's Flood Waming Scherhe on 0845 535
1188 or at www.environment-agency.gov.ul

Environment Agency Flood Zanes

The site has been identified to lie within Flood Zone 3 as designated by the Environment
Agency, indicating the site has a predicted chance of flooding of greater than 1.0% from fluvial
S0UrCes or greater than 0.5% from coastal sources in any given year.

It I recommended that o purchazer consider reducing the Impact of looding ot the property by
installing flood protection measures. Such measures may help reduce the effects of flooding at
the property if flood defences are absent or are breached, and may assist in obtaining
insurance for the site. Further information on flood protection measures may be obtained from
the National Flood Forum or the Flood Protection Assoclation

Groundwater Flooding

The BGS have mwmm potential for groundwater flooding at surface level in the area. This
means that given eological sondenas B the vicinity groundwater fisading hazard should
be considered in oil lund use planning decisions. It is recommended that other relevant
information e.g. records of previous B groundwater fiooding, rainfall, property type,
and land drainage Information be investigated in order to establish relative, but nat absolute,
risk of groundwater floading.

Development Guidance

If the site (s to be devulcued, a detailed Flood Risk Assessment will be required. ‘Highly
Vulnerable' developments, ac defined within the National Planning Policy Erameiork (NPPF),
will not be permitted within & Zone 3 floodplain, and ‘Essential Infrastructure’
Vulnerable' developments will be required to pass an Exemption Test prior to parmrsqinn hem
granted. A GroundSure Flooding Desktop Report would assist in darifying the flood risk to the
property and assessing the potential for development at the site in relation to flood risk.
GroundSure Flooding ngmg Reports are available from £500 + VAT. Please contact
GroundSure for further detals,

JBA Surface Water (Pluvial) Flooding

As the site lies within an area considered to be at Significant risk of surface water flooding
{with a predicted depth of flooding of between 0.3m and 1m in a 1 In 75 year ficoding event),
It is recommended that a pun:nns!r obtains a mnr! detailed flood risk assessment. Some
insurers may choose ta not pravide Insurance cover for el g Significant risk of
surface water flooding, The detailed flood risk assessment will further guantify the mk nl
fiooding at the site as well as examining the history of flooding at the site, reviewing
standa the ‘Site. and. providing » quote for  Full Food | ik
Assessment to meet the requirements of NPPF, If required. A GroundSure Flooding Desktop
Report s avallable from GroundSure from £500 + VAT. Please contact GroundSure for further

Alternatively, a purchaser may wish to consider reducing the impact of flooding at the property
by Intaling fiscd protection measures at the ste. Such messures may help reduce the efects

looding at the property If flood defences are absent or are breached, and may assist in
mnnmg Insurance for the site. Further information on flood pratection messures may be
obtained from the National Flood Forum or the Fiood Protection Assaciation.

Historic Flood Events

Report Reference: CMAPS-CM-325206-28958-150514

llvw would ke vn.-m-r- mr\?ﬂiﬂl len'PIV!n please contact Page 5
CENTREMAPS on (T} 01886 832572, (F) 01863 813485, srmsl: groundsirecentremaps.co.uk
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The site is not recorded to have been subject to historic flooding. However, the absence of data
does not provide a definitive conclusion that the site has never flooded, only that the
Environment Agency hold no record of any flooding at the site.

Additional Matters

I your land abuts a river, stream or ditch, you may have responsibility
SO, T s moeooer s T Dol 'W

ownership issues relating to this propesty,
i R T K W She UK. are: v o3
N8 maintain 'DGS - At Risk Registers' ‘that have fiooded
future. "3" WI- on the M::;' lu;%-r‘m mwm :'unm;
a | and Water

Report Reference: CMAPS-CM-325206-28958-150514

I you would like any frthar assistance regarding this raport then please contact Poge §
CENTREMAPS on 1) 01886 833933, (F) 01883 BA3285, sonsll: groanesoredcentremaps.caule
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Overview of Findings

For further details on each dataset, please refer to each individual section in the main report as
listed.

Report Section
1. Environment Agency Flood Zones

1.1 Are there sny Enviranment Agency Zane:2 finodplsins within 250m of the stury ste? Yes
1.2 Are thare any Enviranment AGEncy Zons:3 RBO0DIENS WA Z50M of the Sty Ste? ves
1.3 Are there any Floos Defences within 260m of the study si=? o
14 benefiting from withir the study site? No.
1 of 250m of the stuoy ste? No
1.6 Are there any reas used for Floe Storoge wihin 250m of the study site? No
2. National Flood Risk (NaFRA)

2.1 What i tha Natiansl Fogd Risk Assessment (NBFRA) Flood Rating for the study stu? veah
3. Historic Fiood Events.

1.1 s the ste a2 recarded by to
4. Surface Water Floads

4.1 T the site or any area within 50m at risk of Surface Water (Pluvial) Fooding? Yes

5. Groundwater Flooding

5.1 What i the maximum BGS Groundwater Flaoding susceptibiity wihin 50m of the  Potential for groundwater
stuudy ste? Mecding et surlace

5.2 What is the rating far the areas? Moterate

6. BGS Geological Indicators of historic flooding

a1 of within 250 of the study site? Yes.

7. 1BA Reservoir failure

7.4 the property locatnd i an area Manuifed as bole at poteraial gk I the event of o
& reservoi failure?

Report Reference: CMAPS-CM-325206-28958-150514

I you would like any frthar assistance regarding this raport then please contact Poge 3
CENTREMAPS on 1) 01886 833933, (F) 01883 BA3285, sonsll: groanesoredcentremaps.caule
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Using this Report

mm\wmwmsmumd transactions
T oot wp-ac bk i rVRONTCAM cata This PO 1 ROV e Bt SURTct 0 vt T B
‘Conditions wm&mmmmwcﬁt
Note: Maps
cartain festures Sre placed on the Maps within the report. ANl features represented o0 maps found within the
m-mw-‘-nd-nm number. This number identifies the feature on the mapping and correlates It to the
rovided belaw. This identifcation e il ther mfarmation snd fakes the

Mwhu'u’ml ld X,Xd 2, etc. Where numerous. mmmmnmlmwin\n‘mdmnmrlmhﬂmbﬂ
numbers would obscure ench other & [etter identifier is used fetures,

W Gwe1ap may b Gven The Kar “A~ G the e nd wOulD be KENoed SEGArately 35 eatures 1A, S, 10
o0 the dota tables provided).

Wihore a feature & reparted In the data tables ta  distance greater than the mag area, I ks nated in the data table as

A ot gk W s ., Wt (1 i e 4 St sl 8 S e Mt B4
Morih East from the nearest point of the study site baundary.

Flood Risk Framework

ha Flood Risk: Assessmem secton s bssed on datasets covering 8 varity of diftrent fooding types, ko isection
the property or of the surmsunding srea has been undertakn by Ground! data providers. The

than  definitve answer. Local acians and minor variations, such as blecked drains or streams etc.
the effect f fiookng, A low or fiooding will nat accur, ior wil &
Pigh risk mean that flooding defintely wil oocur. GroundSure's overs flood risk assessment takes. accourt of the
mwuwmﬁuuwwmmwwmmﬁwm oA and i Zors dnvasers, Hor Fiosd Evarts
40 surface water (pluvisi) floucliog.

This regort provides an oversll fisk ranking of fleoding patentiol at the ste a5 well a5 anawering the follawing key
questions:

Is insurance likely to be available for the property?

A number of insurance: campanies providing cver for ficad risk Use this dats as the basis of therr risk maddd,
athough they may alse ulikse additionsl infarmation such as. claims histories, which may furthes influence.their
decision. Where  significant ik of fioding i Idemtifid fload risk insurance may e AIFEUI (o Dbt

ok el undartiken, Property e fStes i Low snd Wi ik e ve sl comasdaced 1 e Bt ik of

flaoding and insurance premiums may be Mcreased 26 & result. Owners of praperties within Low, Medium and High

risk srcas are advised £5 Sign up £ the Emvironraent Agency's Flood Warmimg Scheme.

* Wery Low - the: v from tivers o 1 in 1800 [0.1%) chance in
sy glven vear.

9 - the the ses b less than L in @

mmmlmmm(am)m aev given e

+ Medum - tha chance of floading hmmnurvomuwmwulmmumao:zn)wmmw
than or saunl % 110 100 {1%) chanc In vy oven

« High - the chance urmmmnnmwmmhmmmbummmurmm;maﬂun)
proliigtomstyos

What is the Environment Agency NaFRA risk rating for the property?

This rating s besed upon the highest NSFRA. risk band o be found within the sits boundsry. Ses sbove for an
explanation of NFRA rsk banding

What is the highest Environment Agency Flood Zone risk at the site?

regard roport then please contact Poge
CENTHEMAPS on (T} 01886 532873, (F) 01883 813285, ormal: groundareioentremaps co.tlc
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The Environment Agency extimates the annuai prebasility of floading from rivers and the sea

+ Zone 1~ it or o rsk with n anusl probebaty of icoding frar fivers end the sea ofless then 0.1%
+ Zone 2 ~ low to medmm isk with an snual probatity of fooding of 0.1-1.0% from rvers and 0,1-0.5% from
ses.

+ Zone 3 for Zone 3a) - hug ng of 1.0% ar greater . el 0.5% or
grester from the zea.

& Zone 30 - wary hgh sk used s part of the plain o &8 & Flood Storsge Ares.

et sropery b i an s benchingfrom flood deencesthese may b takir i acoupt it the foorick

sssessment . However it should be noted that fiood defences do not entrely remavs the risk of flooding, as

e s 0 o el iAo of prone e Wb Do 3.8k Bt 3478 SRt o s 1 et

‘Agency's Fload Waming scheme.

What is the rigk of ficading from pluvial/surface water sources?

GRS o G, e Y00 A S YA 5 O RS S A
120 naturaily 1o surface water or w.un wwmmunnmmmmbwmmmxmrsm
Ihmy—ram’l\nmﬂl aintall ; Modem urban dranags sysiams ars typcaly buk 1o cope:wth
bl pnrad b B AU b it htpenge bl il ooy iy el

THR L O S A L MO b S S o B T
o water flooding. These are:-

ing.

o in 1,000 yeas raintail avent - Low
!mmﬂ.lmmﬂjmhu!\n]ﬂnvurmnhlmn Low to Maderate
Between 0.3m and 1.0 ina 1 in 200 pear rainfall evert

rester thart 1.0+ 1 i 200 yair rmfal vent - Maderata t High
mn.lmmﬂﬂjmha)\n?ﬁywr—n‘alml High

fant
ot o 1.3 1In 73 phae oot vt Py Sgifeant

Jl'ﬂseswelihber!dg\rdupnd will @ Flood Risk Assessment be required under National
Planning Policy Framework

The Nevoral Penning foflor Framawark Msraifes the noed for Food sk Asssssmants to bo camiod oot for
comprising ane hectare ar

Recammendstions wil alsa GhIIGHE whethes the ste has been subject ta s historic flood evnt & recorded by
the Evmiomment Agercy. Frthocrs, U recommendatons it incats stther the i s comsers b e it
be to' groundweter floaing. However, infarmation regar
-uunamwu_wummu-mummmu-mwmmn-mnmsn-m
‘addtionally, the fiond risk assessment does not take sccount of flooding from sources such s burst water
blacked sewess o appliance Failre.

report then please contact Poge 9
e o 7Y Dhas S3553, P STB0Y HASan by o et sbresmaps, e



1. Environment Agency Flood Map for Planning
(from rivers and the sea)

.
Environment Agency Food Map for O et o s tn
Flanning Legend - EER e S s
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1. Environment Agency Flood Zones
1.1 River and Coastal Zone 2 Flooding

250m of an 2 fioodplain? Yes
Zone 2 floodpisin estimates the sanuel probsbily of 000N 8 0e in 618 YHOUSENd (0.1%) of grester from rivers
‘o the sea but iess than 19 fram rivers o 0.5% from the ses, Any relevans dota i represented an Mep 1 - Flood
Map for Prannin

The feitowing fisodplen records are represented b2 green shadng on the Fisod mnm

D owwcainl Oredon s
' Thsie  rrad0l o 2 (e o §
: 00 oise  rraae Zana 2 i ol |
3 50 5 arrmaon Zavn 2 (P oo §
. 0 = aneemaon Zone 2. (rAsvl Hooein
s b s e om0 2. {rasvl Moo |

1.2 River and Coastal Zone 3 Flooding

250m of on ™ 3 Roodplain? Yes

Zona 3 estimates the annual probabiity of floading as one in one hundeed (1%) or groater from rivars and a one In
two hundred (0.5%) or grester from the ses, Any relevaat data is represented on Map 1 - Finod Map for Planning

The fallowing floodalsin recards ans reprasented s green shading an the Flood Mag (1)

D ousnaiml Orecten  updme Tyoe

[N s a7esa0ue Zone 3 - (Pvest Mosen 3
= 0o Onsm  arresaon Zone 1 (Peat masea 3
] e Onst  DRe20M Zana 3 - (Fluial Modes §
a u = preau Zana 3 - (Fluial Mode )
2 20 Mo rreanu Zane 3 - (Fluveat Mo §
EH] 1518 s arFeanis Zann 3+ (Fluval Mosei )
] 1868 W 2rFeanid Zana 3 - (Flial Masei )

-

.3 River and Coastal Flood Defences

7 No

This search consists anly of fload defences present In the dataset provided by the Environment Agency. Any reievant
dats s represented un Mag 1 - Flood Map for Planning.

1.4 Areas benefiting from Flood Defences

the study site? N
Report Reference: CMAPS-CM- 325205—2!958 150514 Brought to you by CENTREMAPS
1 you would like any further assistance. this raport then please contact

AR o Y OYE4s 35853 ) OYBaS BYSARs, Bl erammse e thearesmaps e
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Any relevant data Is represented on Map 1 ~ Flood Map for Fianning.

1.5 Proposed Flood Defences

250m v No
Guidance:This search cansists oaly of praposed flood dafences prasent in the detaset provided by the Envirbament
Agency. Please nate ‘hocd afienee ratings for the site.
‘Any refevant data is represented on Map 1 - Fioed Map for Planning

“This information is taken from the Environment Agency’s database of Areas

fram New and Recondtiaried
Flood Deferces under the Medium Term mmxmmmmtm-ummmmmmmum
{from Agr). Furding for the following four financil ive, and wil be
oo i e i Yo Pl ey o i b i oo 1
* the investment lests to & change in the curment standard of protection (chanpe projeets);
& the nvestment is & replacement or rEfUTBIERMANE I Order o SuSLaIn the CUTTENE the CUMEnE Standard of Protecton
(sustain prajects),
an initial £100,000 or more; and
+ the projeet i inchuded within the first fve years of the MT?

e data incudes B the Envwonment Agency's rojots ove ELO0K tha witchangs o susain the standars of food
asence i gl and Wses aver e e 3 v 1t s s e st s [ o Lo Adory
224 Irternsl Drsinage Soards Tha rumber of Nassenokds and aress of land coTIbUNG  DEFRKS Cuscome

it [OM) e e 4k Lo SO et Tog woch st Mo Skt

The e e canain ntesitance Flood Malrienaace Programme tha show the sl maiensrce
dmmmmmm\mnyniwmmw Authorty o Inlemal Srainape Bosd on
B e e g e e e e
i ke contad & strt s e oot GeIg the, oA e scci whers work s e,

Information Warning

Fiese pote that the msps show the srsss made 1o reducs the flood snd

24 the aress that surround them. Also, note that funding figures. sre indicative sod any use ar
Interpretation should account for future updstes where annual vakues may change.

Mign o o e B mece ot A St a1 She Syt Mperey and
knowiedge eandusions.

Sy e agpiedthe exper that sre as rellabie a5 possiie.

heve the nnﬁlummmanmumumlll&mmwmr
nature: ‘a3 accurate as might be desired or mmmmmmmmhms
reason, they are not sble to pmmmm-mmum campietely un

“This ste: Includes. mapping tata (icensed from Grdnsnce Survey sed for setting the Emviranment Agency's dots in i
‘gRograpAical contaxt. Ordnance SUrvay retaing the CopyTat of Ui material and & CaN 0K be used for any othar
purpose.

1.6 Areas used for Flood Storage

ty N

Hood Sxorade fraes at coreidarmd pur of e uncions fcodeiek, dn ars s where seter e 1o fow or be
it it o B M| ono iy Pk i mste-compatibie a0d
e el mising deveioment within this aroe

pormited
P b Feocabed 1 4 Sreh W & e Ak SF NCAOG, APY FElevart dafa B 0 Map 1 - Flaod Map
far Planning,

gt t0 you by CENTREMAPS

ssistance rogarding this report ther
e o Ty Dhas S3553, P DTB0Y HASan by Bl et sbresmaps, e



_"_‘_“_,"“" "_Psn,_',__l_"“’ Ground o

o
th
|

¥ e
Erwiranment Agency NAFRA Flssd - e ST
NAFRA Rating
Very Low
Site Outline
d Low
T Saarch Buflers (m)
—w— 4 B vedum
"
nlu‘! Reference: CMAPS-CM-325206-28958-150514 MUﬂK ta you b'y CENTREMAPS
VPW I‘-AH‘!I’W’ Further as _—--_'ﬂ-__";;- i -_IF'-_‘-N-;H p‘—lﬂ.ﬁt

‘on (T} 01886 812572, (F) G883 S43485, srms” Qrodnds ol comtremmaps.ca ke



centremapslive.com

btstintoabinl S

2.1 National Flood Risk Assessment (NaFRA) Flood Rating (River
and Coastal)

What is the highest risk of floading ansite? High

e canstal fload risk ot  nations level an &
mwmmmmnmumwm-m mlqumm.m 09 B ke o el o
‘of fiaod defences over \ tye,

A number of insurance companies providing cower for flcod risk use this. data 25 the basis of ther risk madel

mwmmmmmmmm a5 claims hatones, which vm\mmw
Geciian, Whare a Tgh sk of Rooding e be
mmmmwmmmevuummwmmmmmmmummwunmor

flooding and iasurance prermiums may ba icreased 45 3 rusul. Gwners of propertes within Low, Hedium and H
Emaranmens Warning scheme.

NaFRA dats for the the property s in ith & High (1 in 30 or g o floading in

2y given yase.

Any relevant data within 750w < represented on Map 2- NaFRA Fioading:

Ary data found within 50 of the sita boundary i deaed beiaw:

D Disercaim] Cwection NAFLA v ik
fi [ e Sie. Hgh
1 T} n Sile. Mednan
3 g e S ogh
a s on Site. Lo
Py g on ey
@ og n Sl Low
7 g On Site. Low
1 W Lo
s = Low
0 s Mo
1 s i
18 € Lo
1 w Madham
1 s Madh
15 '] o
3 s ]
il s T
ey & o
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2 £ e

o i o
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3. Environment Agency Historic Flooding
Events

Enwironmant Agency Historic Foading
Legend

™™ Search Buffers (m)

‘Brought to you by CENTREMARS

ﬁ.lpﬂfl Reference: CMAPS CH 325205-1!958—150514
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1 INTRODUCTION

1.1 Background

Richmond upon Thames College is situated at National Grid reference TQ 15384 T3787
(nearest postal code TW2 75J) in Twickenham adjacent to the south side of Chertsey Road,
in south west London. It is proposed to redevelop the college building with new college
buildings, a secondary school, a school for children with special needs, a Tech Hub,
residential buildings and sports ground. The junction between Chertsey Road and Langhorn
Drive is also a part of the development. The redevelopment project is known as Richmond
Education and Enterprise Campus (REEC) project.

1.2 Scope of work

Cascade Ltd. instructed ESI Ltd. (ESl) in February 2014 to prepare a Flood Risk
Assessment (FRA) in support of a planning application for the Site. ESI is an independent
environmental consultancy which specialises in  hydrogeological and hydrological
assessment.

The scope of work included the preparation of the FRA, following the guidance of the
Mational Planning Policy Framework (NPPF) (DCLG, 2012), to satisfy both the Environment
Agency and the LPA that all potential flood risks to and from the proposed development
have been considered. The site boundary is taken from the illustrative plan SK-160.

The London Borough of Richmond upon Thames (LBRuT) local authority has indicated that
a robust assessment of flood risks must be undertaken. The Level 1 Strategic Flood Risk
Assessment of LBRuT was consulted. Reference is also made to the LBRuT's Site
Allocation Plan (2014) to help inform the results of sequential and exception tests of the Site.

The Environment Agency required in their scoping opinion that the FRA should address all
potential sources of flooding from the Site. Wherever possible, all proposed buildings should
lie outside the fluvial 1 in 100 year storm event, plus allowance for climate change impact. If
this is not possible, flood plain compensation will be required. Where required, the applicant
must demonstrate a safe route of access and egress for any building located near or in the
fluvial 1 in 100 chance in any year, plus allowance for climate change impact.

1.1 Data sources

The information presented in the report is predominantly based on secondary data analysis
associated with both the Site itself and the surrounding land area. The main sources of data
are summarised below.

« GroundSure Flood Report, 2014 (Appendix A)
s Site Location Plan (Drawing SK-120) provided by Cascade Ltd (Appendix B);
e lllustrative Masterplan (Drawing SK-160) provided by Cascade Ltd (Appendix B);

s Site Building Zones Parameter Plan (Drawing SK-124) provided by Cascade Lid
(Appendix B);

* Topographical Survey (2008) undertaken by 3 Sixty Measures (Appendix B);

« Environment Agency Modelled Flood Levels and Maps (Product 4) (Appendix C);
= Thames Water Sewer Flooding Enquiry (Appendix D)

* Ordnance Survey mapping;

* Site-specific rainfall data from the CEH Flood Estimation Handbook (NERC, 20089);

Report Reference: 62335R3
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= British Geological Survey mapping for desk study of geology and ground condition;

= Soil types and permeability data from the MNational Scil Research Institute
(NSRI, 2014).

1.2 Report limitations

It is noted that the findings presented in the report are largely based on information supplied
by third parties, therefore no guarantee can be offered as to its validity.

This report excludes consideration of potential hazards arising from any activities within the
Site other than normal use and occupancy for the intended land uses. Hazards associated
with any other activities have not been assessed and must be subject to a specific risk
assessment by the parties responsible for those activities.

1.3 Risk assessment approach

An assessment of flood risk has been undertaken in accordance with the NPPF (DCLG,
2012) and following the technical guidance available in Environment Agency (2014). Flood
risk to and from the Site has been assessed and potential mitigation measures have been
outlined.

Report Reference: 62335R3
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2 SITE DESCRIPTION

2.1 Site setting and surrounding area

The current use of the Site is a built up educational campus, with surrounding residential
areas. The college is located between Chertsey Road and Craneford Way. The eastern and
western boundary of the college is limited by Marsh Farm Lane and Egerton Road
respectively. The College playing field is also part of the development site. The River Crane
flows to the south of the playing field.

The REEC campus consists of approximately 9 ha of land. The topography is relatively flat
with an average elevation between 8.5 mAOD to the south and 9.0 mAQOD to the north (3
Sixty Measurement, 2008).

2.2 Current Development (Baseline Phase)

The northern section is occupied by a sports hall with associated facilities, a grass sports
pitch, and a car park in the north east corner. The central section is occupied by a collection
of buildings housing the College's academic and workshop facilities. The northern section
and the central section are divided by a private road which joins Langhomn Drive and
subsequently Chertsey Road which is the main vehicle access route. The College playing
fields are bounded to the south by the River Crane, to the north by Craneford Way (a public
road), and to the east by private housing {

Figure 2.1).
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Figure 2.1 Location Plan
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2.3 Proposed Development (Operational Phase)

The northern section will be redeveloped into new college buildings, a secondary school, a
school for children with special needs, a Tech Hub, STEM centre and Sports centre. The
road junction between Chertsey Road and Langhorn Drive will be modified to accommodate
increased traffic after redevelopment.

The central section will be redeveloped into a residential area. The College playing fields to
the south of Craneford Way will be improved with one all weather and one grass pitch. The
lllustrative Masterplan for the Site is shown in Appendix B.

2.4 Geology

The underlying geology comprises London Clay (Clay and Silt). The superficial deposits
comprise the Kempton Park Gravel Formation (sand and gravel).

2.5 Hydrology
2.5.1 Rainfall

The Standard Average Annual Rainfall (SAAR) at the Site is 602 mm based on data for the
period 1961 -1990 (NERC, 2008).

2.5.2 Surface Water Features

The River Thames runs 1 km to the south east of the Site and is the main river the
watercourses around the Site feed into. Existing watercourses are shown on the Site
location map Figure 2.2. Adjacent to Craneford Way East on the south side, the River Crane
runs in a man-made canal from west to east, before joining the River Thames further east at
NGR TQ 16669 75383.

The Duke of Northumberland River is located west of the Site and flows from south to north
towards the River Thames which is located c. 2 km fo the east of the Site. It branches off
from the River Crane 500 m south west of the Site and flows under Chertsey Road further
downstream. A tributary to the River Crane appears at the ground surface, east of
Twickenham stadium to the north east of the Site and flows west to east, to join the River
Crane 1 km north east of the Site (Figure 2.2).
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3 FLOOD RISK TO THE DEVELOPMENT SITE (BASELINE PHASE)

3.1 Historical Flooding

The River Thames has a considerable history of flooding with significant events (resulting in
property flooding) occurring no less than nine times within the past 100 years (LERuUT,
2010). The most recent River Thames flood occurred in 2003 in which a number of areas to
the west of London were severely affected, resulting in damage to homes and businesses
within low lying Boroughs (including Spelthome and Windsor & Maidenhead) along the
Thames corridor. The River Crane catchment areas are much smaller than the Thames
catchment, and they are subsequently flashier' systems that will respond to a rainfall event
faster than the River Thames.

The Local Council is aware of localised flooding issues within 1.5 km of the Site at the
following locations (LBRuT, 2010):

-Twickenham Bridge
-Twickenham dip
-Back gardens adjacent to the River Crane downstream of Chertsey Road

All of these events occurred further than 500m from the Site and no incidents have been
reported on the Site itself. According to Groundsure (2014), no historical flooding has been
recorded within 250m of the Site. However, the absence of data does not provide a definitive
conclusion that the Site has never flooded, only that the Environment Agency hold no record
of any flooding at the Site. Anecdotally, the Community Liaison Forum says that there has
been flooding at the Site in the past.

3.2 River and Coastal Flooding

The majority of the Site (including the northern and central section) lies in Flood Zone 1
(Figure 3.1) which has lower than a 1 in 1000 year annual probability of flooding.

The southern half of the College playing field the south of Craneford Way is within Flood
Zone 2 which has lower than a 1 in 100 year but higher than a 1 in 1000 year annual
probability of flooding.

The SFRA (LBRuT, 2010) indicates that a large proportion of Twickenham, north of the
railway line, is within Flood Zone 2 which has between a 1 in 100 and 1 in 1000 year
probability of being affected by fluvial flooding from the River Crane and Duke of
MNorthumberland’s River.

There is a flood defence comprising a 1.5m high wall and lined channel on the River Crane
south of the Site. The design standard of protection of the defence is 1 in 10 year. As the
playing field south of Craneford Way is located on a relatively higher ground level to the
flood defences, the chance of flooding is estimated to be less than 1 in 100 year based on
the EA's flood indicative maps and the River Crane Mapping Study (Halcrow, 2008). .

The Duke of Northumberland’s River has bank protection on both sides. The design
standard of protection is 200 years. The defences along the River Crane and the Duke of
Morthumberland's River are presented in Figure 3.2.
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Figure 3.2 Flood defences
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3.3 Surface Water Flooding

Surface water (pluvial) flooding is usually associated with extreme rainfall events but may
also occur when rain falls on land that is already saturated or has a low permeability. In
each case, the rainfall generates overland flow which can lead to flooding before the runoff is
able to enter a sewer or watercourse. Overland flow can also generate ‘ponding’ in localised
topographical depressions.

The risk of pluvial flooding has been assessed using results from the JBA surface water
flooding map (Figure 3.3, taken from GroundSure, 2014) which shows a varied risk of pluvial
flooding throughout the Site ranging from negligible to high.

The map shows some areas potentially at risk of surface water ponding for the modelled
event. However JBA surface water modelling assumes a symbolic drainage and effectively
maps overland flow over topography. JBA mapping is an indication that the risk of surface
flooding may exist. A detailed modelling exercise will have to be undertaken to assess the
real risk during the detailed design stage. Finished floor levels of REEC should be higher
than the modelled surface water flood level.

Figure 3.3 Surface Water flood map

The areas associated with the high pluvial flood risk are small and associated with small
parts of the grass sports pitch in the northern section. This is believed to be caused by local
depressions and locally impermeable soils. The remainder of the Site presents small
patches of low to moderate pluvial risk associated with impermeable surfaces and poor
drainage.

3.4 Groundwater Flooding

Groundwater flooding occurs when the water table rises above the ground surface.
Geological mapping (www.bgs.co.uk) of this Site indicates that the bedrock geology
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underlying the Site is the London Clay Formation which is not associated with groundwater
flooding and has no aquifer designation. There are superficial deposits of Kempton Park
Gravel Formation (sand and gravels) beneath the Site (BGS, 2014) and these are classified
as a principal aquifer.

The British Geological Survey (BGS) susceptibility map identifies the Site as having
"potential for groundwater flooding at surface” (GroundSure, 2014). However based on a risk
assessment the site is considered at negligible risk of groundwater flooding according to the
ESI groundwater flood risk map (ESI, 2014), for the 1 in 100 year event based on the map in
Figure 3.4. Deep subterranean structures and basements would potentially be at risk of
groundwater ingress. In relation to the groundwater flood risk, the ESI map is a National risk
map (as used by LandMark) based on modelled groundwater levels and is our selected
method for screening the Site. The other reports rely on a susceptibility to groundwater
flooding, not risk and are considered to be overly conservative.

The sand and gravels below the Site are most likely in hydraulic continuity with the River
Thames. The groundwater response, to a river flood event, could exceed the ground level in
the vicinity of the river, even if river bank defences are not overtopped, however the impact
is unlikely to extend beneath the main site.
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Figure 3.4 Groundwater Flood Risk Map (ESI, 2014)
3.5 Sewer Flooding

The flooding records held by Thames Water indicate that there have been no incidents of
flooding in the area as a result of surcharging public sewers (Thames Water, 2014).
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3.6 Modelled Flood Level with Climate Change

A part of the College playing field south of Craneford Way is submerged for the 1 in 1000
year fluvial flood event (Figure 3.5). The River Crane Mapping Study (Halcrow, 2008)
modelled the River Crane and the Duke of Northumberiand’'s River. The flood levels at the
following node labels presented in Table 3.1 are adjacent fo the College playing field.

Table 3.1 Modelled flood level in the River Crane

Node label Easting Northing 100 yr +CC
C526 515584 173537 8.413
C527 515506 173513 8.575
C528 515504 173513 8.568

All the proposed buildings are located to the northern section of the Site and are outside the
1 in 100 year plus climate change flood extent. Therefore this satisfies the Environment
Agency's requirement that all proposed buildings should lie outside the fluvial 1 in 100 year
storm event, plus allowance for climate change impact.
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Flgure 3.5 The EA Modelled Flood Outline for Different Return Periods

3.7 Geological Indicators of Past Flooding

Geological indicators of past flooding include superficial deposits which are susceptible to
flooding, either from coastal inundation or fluvial (inland) water flow.

There are geological indicators of flooding within 250 m of the Site relating to the sand and
gravel superficial deposits which are associated with riverine processes in the past 10,000
years (BGS, 2014).
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3.8 Flooding in the Event of a Reservoir Failure

The Site is not located within an area identified as being at risk of flooding due to the event
of a reservaoir failure (Groundsure, 2014).
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4 FLOOD RISK FROM THE DEVYELOPMENT SITE

4.1 Flood Risk during Construction/fDemolition Phase

Given the scale of the development, the current expectation is that the dewvelopment
construction programme would commence in 2016 in a phased manner over a 4 year period.
For the purposes of the ES, the yvear of completion and full operation of the development is
therefore considered to bhe 2018, Whilst full details regarding the demaolition and construction
wiorks are not yet finalizsed, general information about the likely timing of activities, are
described inthe Environmental Statement (Cascade, 20148).

Flood risk during construction is likely to differ from the long term condition, as there will be
changes in hardstanding on the Site. The construction area of each construction phase and
runoff generated is outlined in the drainage assessment report (ESI, 2015). There will be no
stockpiling of materials within the identified 100 year return period floodplain during the
demalition and construction process.

& strategy to manage the surface water run-off during the construction phase is described in
the drainage assessment report (ES1, 2015). Run-off with high loading of suspended solids
should be prevented from leaving the Site and entering the surrounding water bodies. This
wiould have a detrimental effect on the local ecology of the water bodies.

Sustainable Drainage System (SuD3S) will be required for the development as part of the
planning process. It is proposed to install these water management systems at an early
stage in the construction process. Care should be taken to protect any SuDS features for
long term operation and in particular from hbeing compromized by demaolition and
construction activities. For example, locations identified for soakaways at conceptualioutline
drainage design stage, should not be used as drive ways for lorres  during
demalitionfconstruction as the loading from the lorries will alter the underlying soil structure
and permeahility.

In general, it is assumed that works will take place in accordance with standard best practice
to prevent impact on water quality associated with any significant rainfall event.

The REEC development scheme will nat have plant located below ground or basement or
underground parking. Based on the available information at the outline/planning stage, it is
reasonable to assume dewatering is not required. At detailed design stage, iIf the depth of
foundation iz greater than the maximum groundwater table, dewatering will be required. In
that case, a detalled infiltration tests and ground condition is required to undertake
estimation of dewatering volume during construction. Provisions should be made to manage
this potential issue in line with standard industry practice for construction in saturated
ground.

4.2 Flood Risk during Operational Phase

The development of a conceptual site drainage plan at an early stage is required to inform
operation of the Site. A sustainable drainage strategy (ESI, 20158) has been developed for
operational phase. The proposed drainage scheme assessed the existing drainage of the
Site as well as the new SuDS technigues according to the DM S0 7 surface water drainage
policy (LBREUT, 2011) and the London Flan. The surface run-off from the proposed
dewvelopment is estimated for return period of 1 in 10 yvear, 1 in 30 year and 1 in 100 year
plus climate change rainfall event. A range of suitable drainage techniques are
recammended (green roofs, permeable pavement, soakaways and flood storage area). In
the operational phase, the Site is designed to manage surface runoff for a 1 in 100 years
plus climate change rainfall event with no discharge to surface watercourses.
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A osite wide Utility Statement was undertaken by Atkins in May 2014 (Atkins, 2015). The
report confirms presence of a soakaway system for draining the current site. The repart also
suggests a gravity connection to a combined Thames YWater manhole MH 5703, serving the
eastern portion of the site. Howewer the connections are thought to be blocked and this
assumption may needto bhe verified.

It has therefore been assumed that the current site is successfully drained by soakaway. |t
is possible that the current soakaways are not adeguate to fully drain the Site in extreme
rainfall conditions but there is no evidence of flooding occurring on the Site as a
conseguence, or of informal discharges from the Site into adjacent watercourses during
extreme rainfall.

A similar systerm of soakaways with additional SuDS features should thus be sufficient to
attenuate the runoff from the proposed development without a discharge to surface
watercourses. Details are described in the sustainable drainage assessment repaort.
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5 SUITABILITY OF THE PROPOSED DEVELOPMENT

5.1 Sequential Tests

Based on the classification of the NFPF, (DCLG, 2012), the proposed development falls into
various flood risk vulnerability classifications (Table 2 of NPPF, (DCLG, 2012)). The
residential, college and school buildings are classified as more vulnerable infrastructure. The
Tech Hub is a less vulnerable and the College playing field is a water compatible
infrastructure. The Sequential Test (DCLG, 2014) identifies that development should be
directed fo areas with the lowest probability of flooding. According to Site Allocation Plan
(LBRuT, 2014), the development has passed the sequential test, however this was based on
an old Site boundary different from the current one (Figure 5.1) which was solely in Flood
Zone 1. The new Site has now been extended to include the College playing fields on
Craneford Way East which is within Flood Zone 2. The Site would need to be reconsidered
for a sequential test with the current Site boundary. The development on Craneford Way
East would consist of outdoor sports and recreation facilities which is ‘water compatible
development’ (Table 2 of NPPF (DCLG, 2014)) so the development is still expected to pass
the sequential test.

(Left) (LBRuT, 2014)

5.2 Exception Test
Assuming the sequential test is passed the flood risk vulnerability and flood zone
'‘compatibility’ guidance in Table 3 of NPPF (DCLG (2014)) indicates an exception
test (see glossary) is not required and the development is considered to be
appropriate for this Site (Table 5.1)
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Table 5.1 Flood risk vulnerability and flood zone compatibility

SOSEL I Essential Water Highly More Less
c\::sn;ilfrié::alﬁlz infrastructure | compatible | vulnerable | vulnerable | vulnerable
Zone 1 v v / v ¢
Exception
Zone 2 v v Test v v
@ required
=]
N = Exception
- Feivis e Excaptlgn Test s ¥ Test ,r
8 required i
2 required
Zongt 3b Exception Test o
functional ; x X X
floodplain required

o Dévelﬂpmant is appropriate.

x Development should not be permitted.
Data source: National Planning Policy Framework (NPPF) Technical Guidance, 2014.
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6 POTENTIAL MITIGATION

The flood mitigation measures would be considered for REEC for different phases as
presented in Table 6.1 (baseline, construction and operation).

6.1 Safe Access and Egress

The Environment Agency states in their scoping opinion that wherever possible, all proposed
buildings should lie outside the fluvial 1 in 100 year storm event, plus allowance for climate
change flood extent. If this is not possible, flood plain compensation and demonstration of a
safe route of access and egress will be required.

All the proposed buildings are located outside the 1 in 100 year plus climate change flood
extent as discussed in section 3.6. The College playing field lies in Flood Zone 2. Since the
site is not located and surrounded by the 1 in 100 year plus climate change flood extent, a
flood plain compensation and safe route of access and egress plan is not required.

Though the College playing field lies in Flood Zone 2, it is considered a water compatible
structure and will provide flood storage to attenuate excess runoff (ESI, 2015). Therefore it
may provide additional flood storage benefit.
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Table 6.1 Potential Receptors, Impact and Flood Mitigation Measures

Potential Effect

Scoped In | Scoped
(requires Out
Potential Sensitive Receptors Potential Impact further (requires Potential Mitigation Measures
considerat | no
ion) further
consider
ation)
Rivers and ecology Silty water (all phases) v SuDS features.
Basement/underground structures Groundwater flooding v MN/A
(all phases)
Playing fields Fluvial flooding (all v
phased) No mitigation is required.
Entire Site Sewer flooding v Extensive usage of SuDS to reduce future
potential.
| Entire Site Reservoir flooding ¥ N/A
| Entire Site Surface water flooding v Appropriate landscaping and use of SuDS
Off-site receptors Flood risk from the v Design and implementation of a
proposed development comprehensive SuDS drainage strategy.
Chertsey Road Junction (site Fluvial flooding v MNIA
entrance)
Future operational soakaways SuDS Reduce soll infiltration v Make sure heavy machinery is directed away
companents capacity (construction and from such receptors.
demolition)
Silty water (all phases) v Protect the SuDS from sedimentation.

| Site drainage and SuDS
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7 CONCLUSION

It is proposed to re-develop Richmond College in London to a new college building, a
secondary school, a school for children with special needs, a Tech Hub and sports grounds,
with enabling residential development. The junction connecting Chertsey Road and
Langhorn Drive is also a part of the new development. The Site area is ¢c. 9 ha and is
currently used for educational purposes.

The majority of the Site, and the area where all new buildings will be located, lies in Flood
Zone 1 which has less than 1 in 1000 year annual probability of flooding. A part of the
College playing field to the south of the Site lies in Flood Zone 2 which has annual
probability of flooding between 1 in 1000 and 1 in 100 year.

The site benefits from flood defences. There are formal defences on both bank of River
Crane and The Duke of Northumberland’'s River.

The River Thames flows approximately 1 km to the south of the Site and it has a
considerable history of flooding with significant events (resulting in property flooding) in
2003. However no historical flooding has been recorded within 250m of the Site.

The Site has low to high risk of surface water flooding in different areas according to the JBA
surface water flooding map. Groundwater flood risk is negligible at the Site according to the
ESl groundwater flood risk map.

Reference is made to the LBRuT's Site Allocation Plan (2014) to help inform the results of
sequential and exception tests of the Site. The northern section of the proposed site has
passed the sequential test as a part of LBRuT's Site Allocation Plan. The College playing
field to the south of the development is a water compatible land use according to the NPPF
(DCLG, 2014). Therefore no exception test would be required and the development is
appropriate for this location, provided suitable mitigation measures are in place.

Flood risk to the potential receptors and suitable mitigation measures have been assessed.
The flood risk from the proposed development during construction/demolition and
operational phase has been assessed in a separate sustainable drainage assessment report
(ESI, 2015). The report also presents surface runoff produced during a 1 in 100 year plus
climate change event and drainage strategy to manage and attenuate the excess runoff
without discharging to surface watercourses.

The Environment Agency's comments during scoping opinion have been addressed in the
FRA. All proposed buildings lie outside the fluvial 1 in 100 year storm event, plus allowance
for climate change impact. Therefore no flood plain compensation will be required and the
requirement of a safe route of access and egress is not necessary for the proposed Site.
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Your Reference: 28958
Report Date: 15 May 2014
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Client Email: andy@centremaps.com

GroundSure Floodview

Address: RICHMOND-UPON-THAMES COLLEGE,EGERTON
ROAD,ST MARGARETS AND NORTH
TWICKENHAM, TWICKENHAM, TW2 7S]

Dear Sir/Madam,

Thank you for placing your order with CENTREMAFPS. Please find enclosed the
GroundSure Floodview report as requested.

If you need any further assistance, please do not hesitate to contact our helpline on
01886 832972 quoting the above CENTREMAPS reference number.

Yours faithfully,

CENTREMAPS

Enc.
GroundSure Floodview
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Executive Summary: Flood Risk

The following opinion is provided by GroundSure on the basis of the information available at
the time of writing and contained within this report.

Is insurance cover for flooding likely to be available for the

property based upon Environment Agency NaFRA data? May not beiavaliabie

What is the highest NaFRA risk rating for the

property? High
What is the highest Environment Agency Flood Zone risk at the Hiah
property? 5
What is the risk of flooding from pluvial/surface water b
sources? Significant
If the site were to be redeveloped, would a NPPF flood risk Yes

assessment be required?

Recommendations

It is recommended that several insurers are contacted to confirm the availability of reasonably
priced insurance for the property.

The purchaser may wish to make specific enquiries of the vendor regarding the history of
flooding at the property.

MNational Flood Risk Assessment (NaFRA)

As the site lies within or in close proximity to an area with a High risk rating in the NaFRA
database, a prudent purchaser may wish to consider reducing the impact of flooding at the
property by installing flood protection measures. Such measures may help reduce the effects of
flooding at the property if flood defences are absent or are breached, and may assist in
obtaining insurance for the site. Furthermore, it is recommended that anyone living within an

Report Reference: CMAPS-CM-325206-28958-150514
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area at High risk signs up to the Environment Agency's Flood Warning Scheme on 0845 988
1188 or at www.environment-agency.gov.uk.

Environment Agency Flood Zones

The site has been identified to lie within Flood Zone 3 as designated by the Environment
Agency, indicating the site has a predicted chance of flooding of greater than 1.0% from fluvial
sources or greater than 0.5% from coastal sources in any given year.

It is recommended that a purchaser consider reducing the impact of flooding at the property by
installing flood protection measures. Such measures may help reduce the effects of flooding at
the property if flood defences are absent or are breached, and may assist in obtaining
insurance for the site. Further information on flood protection measures may be obtained from
the National Flood Forum or the Flood Protection Association.

Groundwater Flooding

The BGS have identified potential for groundwater flooding at surface level in the area. This
means that given the geoclogical conditions in the vicinity groundwater flooding hazard should
be considered in all land-use planning decisions. It is recommended that other relevant
information e.g. records of previous incidence of groundwater flooding, rainfall, property type,
and land drainage information be investigated in order to establish relative, but not absolute,
risk of groundwater flooding.

Development Guidance

If the site is to be developed, a detailed Flood Risk Assessment will be required. 'Highly
Vulnerable' developments, as defined within the National Planning Policy Framework (NPPF),
will not be permitted within a Zone 3 floodplain, and 'Essential Infrastructure' and 'More
Vulnerable' developments will be required to pass an Exemption Test prior to permission being
granted. A GroundSure Flooding Desktop Report would assist in clarifying the flood risk to the
property and assessing the potential for development at the site in relation to flood risk.
GroundSure Flooding Desktop Reports are available from E£500 + VAT. Please contact
GroundSure for further details.

JBA Surface Water (Pluvial) Flooding

As the site lies within an area considered to be at Significant risk of surface water flooding
(with a predicted depth of flooding of between 0.3m and 1m in a 1 in 75 year flooding event),
it is recommended that a purchaser obtains a more detailed flood risk assessment. Some
insurers may choose to not provide insurance cover for properties with a Significant risk of
surface water flooding. The detailed flood risk assessment will further quantify the risk of
flooding at the site as well as examining the history of flooding at the site, reviewing the
standard of protection afforded to the site and providing a quote for a Full Flood Risk
Assessment to meet the requirements of NPPF, if required. A GroundSure Flooding Desktop
Report is available from GroundSure from £500 + VAT. Please contact GroundSure for further
details.

Alternatively, a purchaser may wish to consider reducing the impact of flooding at the property
by installing flood protection measures at the site. Such measures may help reduce the effects
of flooding at the property if flood defences are absent or are breached, and may assist in
obtaining insurance for the site. Further information on flood protection measures may be
obtained from the Mational Flood Forum or the Flood Protection Association.

Historic Flood Events

Report Reference: CMAPS-CM-325206-28958-150514
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The site is not recorded to have been subject to historic flooding. However, the absence of data
does not provide a definitive conclusion that the site has never flooded, only that the
Environment Agency hold no record of any flooding at the site.

Additional Matters

Riparian
ownership

Sewerage
Flooding

If your land abuts a river, stream or ditch, you may have responsibility to
maintain this watercourse, even if Title Deeds show the property boundary to
be adjacent to the watercourse. This includes the responsibility for clearing
debris and obstructions which may impede the free passage of water and fish,
and also includes the responsibilities to accept flood flows through your land,
even if these are caused by inadequate capacity downstream. There is no duty
in common law for a landowner to improve the drainage capacity of a
watercourse. Please contact GroundSure if you need further advice on riparian
ownership issues relating to this property.

Extreme rainfall events may overwhelm sewerage systems and cause local
flooding. The water and sewerage companies within the UK are required to
maintain 'DG5 — At Risk Registers' which record properties that have flooded
from sewers and/or are considered to be at risk of flooding from sewers in the
future. If your property is on the 'At Risk' Register, this may be recorded within
a standard CON29 Drainage and Water search.

Report Reference: CMAPS-CM-325206-28958-150514

If you would like any further assistance regarding this report then please contact Page G
CENTREMAFS on (T) 01886 832972, (F) 018383 833485, email: groundsured@centremaps.co.ulk



centremapslive.com ® Ground

the mapping portal from Laser Surveys PRYIADSMTATAL 18SIEHT

Overview of Findings

For further details on each dataset, please refer to each individual section in the main report as
listed.

Report Section

1. Environment Agency Flood Zones

1.1 Are there any Environment Agency Zone 2 floodplains within 250m of the study site? Yes
1.2 Are there any Envirenment Agency Zone 3 floodplains within 250m of the study site? Yes
1.3 Are there any Flood Defences within 250m of the study site? Mo
1.4 Are there any areas benefiting from Flood Defences within 250m of the study site? Mo
1.5 Are there any areas of Proposed Flood Defences within 250m of the study site? Mo
1.6 Are there any areas used for Fiood Storage within 250m of the study site? Mo

2. National Flood Risk Assessment (NaFRA)

2.1 What is the MNational Flood Risk Assessment (MaFRA) Flood Rating for the study site? High

. 3. Historic Flood Events

3.1 Has the site been subject to past flooding as recorded by the Environment Agency? No

i 4. Surf;ce Water Flﬁm:-ls

4.1 Is the site or any area within 50m at risk of Surface Water (Pluvial) Flooding? ¥es

5. Groundwater Flooding

5.1 What is the maximum BGS Groundwater Flooding susceptibility within 50m of the Potential for groundwater
study site? flonding at surface
5.2 What is the BGS confidence rating for the Groundwater Flooding susceptibility areas? Moderate

6. BGS Geological Indicators of historic flooding
6.1 Are there any geclogical indicators of histaric flooding within 250m of the study site? ¥es

7. JBA Reservoir failure

7.1 Is the property located in an area identified as being at potential risk in the event of Mo
a reservoir failure?

Report Reference: CMAPS-CM-325206-28958-150514

If you would like any further assistance regarding this report then please contact Page 7
CENTREMAFS on (T) 01886 832972, (F) 018383 833485, email: groundsured@centremaps.co.ulk



centremapslive.com ® Ground

the mapping portal from Laser Surveys

ERYIANDSMINTAL HIIEHT

Using this Report

The following report is designed by Environmental Consultants for commercial property transactions bringing together
the most up-to-date market leading environmental data. This report is provided under and subject to the Terms &
Conditions agreed between GroundSure and the Client.

Note: Maps

Only certain features are placed on the maps within the report. All features represented on maps found within this
search are given an identification number. This number identifies the feature on the mapping and correlates it to the
additional information provided below. This identification number precedes all other information and takes the
following format -Id: 1, Id: 2, etc. Where numerous features on the same map are in such dose proximity that the
numbers would obscure each other a letter identifier is used instead to represent the features, (e.g. Three features
which overlap may be given the identifier *A" on the map and would be identified separately as features 14, 34, 10A
on the data tables provided).

Where a feature is reported in the data tables to a distance greater than the map area, it is noted in the data table as
"Mot Shown”.

All distances given in this report are in Metres (m). Directions are given as compass headings such as N: Morth, E:
East, NE: Morth East from the nearest point of the study site boundary.

Flood Risk Framework

The Flood Risk Assessment section is based on datasets covering & variety of different flooding types. No inspection of
the property or of the surrounding area has been undertaken by GroundSure or the data providers. The modelling of
flood hazards is extremely complex and in creating a national dataset certain assumptions have been made and all
such datasets will have limitations. These datasets should be used to give an indication of relative flood risk rather
than a definitive answer. Local actions and minor variations, such as blocked drains or streams etc. can greatly alter
the effect of flooding. A low or negligible modelled flood risk does not guarantee that flooding will not accur. Nor will a
high risk mean that flooding definitely will occur. GroundSure's overall flood risk assessment takes account of the
cumulative risk as assessed within the Environment Agency's NaFRA and Flood Zone datasets, Historic Flood Events
and surface water (pluvial) flooding.

This report provides an overall risk ranking of flooding potential at the site as well as answering the following key
questions:

Is insurance likely to be available for the property?

A number of insurance companies providing cover for flood risk use this data as the basis of their risk model,
although they may also utilise additional information such as claims histories, which may further influence their
decision. Where a significant risk of flooding is identified flood risk insurance may be difficult to obtain without further
work being undertaken. Property owners of sites within Low and Medium risk areas are still considered to be at risk of
flooding and insurance premiums may be increased as a result. Owners of properties within Low, Medium and High
risk areas are advised to sign up to the Environment Agency's Flood Waming scheme.

+ Very Low - the chance of flooding from rivers or the sea is considered to be Less than 1 in 1000 (0.1%) chance in
any given year.

+ Low — the chance of flooding from rivers or the sea is considered to be less than 1 in 100 (1%) but greater than or
equal to 1 in 1000 (0.1%) chance in any given year,

+ Medium - the chance of flooding from rivers ar the sea is considered to be less than 1 in 30 (3.3%) but greater
than or equal to 1 in 100 (1%) chance in any given year.

= High - the chance of flooding from rivers or the sea is considered to be greater than or equal to 1 in 30 (3.3%)
chance in any given year.

What is the Environment Agency NaFRA risk rating for the property?

This rating is based upon the highest MaFRA risk band to be found within the site boundary. See above for an
explanation of NaFRA risk banding.

What is the highest Environment Agency Flood Zone risk at the site?

Report Reference: CMAPS-CM-325206-28958-150514
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The Environment Agency estimates the annual probability of flooding from rivers and the sea as:-

» Fone 1 - little or no risk with an annual probability of flooding from rivers and the sea of less than 0.1%.

+ Zone 2 - low to medium risk with an annual probability of flooding of 0.1-1.0% from rvers and 0.1-0.5% from
the sea.

s ZFone 3 (or Zone 3a) - high risk with an annual probability of flonding of 1.0% or greater from rivers, and 0.5% or

greater fram the sea.
+ Zone 3b - very high risk with the site being used as part of the functional flood plain or as a Flood Storage Area.

Where the property is in an area benefiting from flood defences these may be taken into account within the flood risk
assessment provided. However it should be noted that flood defences do not entirely remove the risk of flooding, as
they can fail or overtop. Owners of properties within Zone 2 and Zone 3 are advised to sign up to the Environment
Agency’s Flood Warning scheme.

What is the risk of flooding from pluvial/surface water sources?

JBA Risk Management surface water flood map identifies areas likely to flood following extreme rainfall events, i.e.
land naturally vulnerable to surface water or "pluvial” flooding. This data set was produced by simulating 1 in 75 year,
1 in 200 year and 1 in 1000 year rainfall events. Modemn urban drainage systems are typically built to cope with
rainfall events between 1 in 20 and 1 in 30 years, though older ones may even flood in a 1 in 5 year rainstorm event.

The model provides the maximum depth of flooding in each 5m “cell” of topographical mapping coverage. The maps
include 7 bands indicating areas of increasing natural vulnerability to surface water flooding. These are:-

* 0.1m or greater ina 1 in 1,000 year rainfall event - Low
Between 0.1m and 0.3m in a 1 in 200 year rainfall event - Low to Moderate
Between 0.3m and 1.0m in a 1 in 200 year rainfall event - Moderate
Greater than 1.0m in a 1 in 200 year rainfall event — Moderate to High
Between 0.1m and 0.3m in a 1 in 75 year rainfall event - High
Between 0.3m and 1.0m in a 1 in 75 year rainfall event - Significant
Greater than 1.0m in a 1 in 75 year rainfall event — Highly Significant

If the site is to be redeveloped, will a Flood Risk Assessment be required under National
Planning Policy Framework?

The National Planning Policy Framework identifies the need for Flood Risk Assessments to be camied out for
developments within Flood Zones. Furthermore, any development proposals comprising one hectare or above will
require a brief Flood Risk Assessment, partly due to their potential to increase flood risk elsewhere through the
addition of hard surfaces and the effect of new development on surface water run-off.

The Recommendations will alse highlight whether the site has been subject to an historic flood event as recarded by
the Environment Agency. Furthermore, the recommendations will indicate whether the site is considered to lie within
an area which may be susceptible to groundwater flooding. However, information regarding groundwater flooding
susceptibility is not used to calculate the overall flood risk to the property due to the limitations of the database.
Additionally, the flood risk assessment does not take account of flooding from sources such as burst water mains,
blocked sewers or appliance failure.

Report Reference: CMAPS-CM-325206-28958-150514
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1. Environment Agency Flood Map for Planning
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1. Environment Agency Flood Zones

1.1 River and Coastal Zone 2 Flooding

Is the site within 250m of an Environment Agency Zone 2 floodplain? Yes

Zone 2 floodplain estimates the annual probability of flooding as one in one thousand (0.1%) or greater from rivers
and the sea but less than 1% from rivers or 0.5% from the sea. Any relevant data is represented on Map 1 - Flood
Map for Planning:

The following floodplain records are represented as green shading on the Flood Map (1):

i Distance [m]  Direction Update Type

1 0.0 On Sike 27-Feb-2014 Zone 2 - [Fluvial Models )
2 0.0 On Sike 27-Feb-2014 Zone 2 - [Fluvial Models )
3 5.0 =] 27-Feb-2014 Zone 2 - [Fluvial Models )
4 5.0 EE 27-Feb-2014 Zone 2 - (Fluvial Models }
-1 8.0 b= 27-Feb-2014 Zona 2 - (Fluvial Models )

1.2 River and Coastal Zone 3 Flooding

Is the site within 250m of an Environment Agency Zone 3 floodplain? Yes

Zone 3 estimates the annual probability of flooding as one in one hundred (1%) or greater from rivers and a one in
two hundred (0.5%) or greater from the sea. Any relevant data is represented on Map 1 - Flood Map for Planning.

The following floodplain records are represented as green shading on the Flood Map (1):

D Distance [m]  Direction Update Type

28 0.0 On Site 27-Feb-2014 Zone 3 - (Fluvial Models )
29 0.0 On Sike 27-Feb-2014 Zone 3 - (Fluvial Models )
30 0.0 On Sike 27-Feb-2014 Zone 3 - (Fluvial Models )
31 B.O 5 27-Feb-2014 Zone 3 - (Fluvial Models )
32 24.0 MW 27-Feb-2014 Zone 3 - (Fluvial Models )
33 151.0 = 27-Feb-2014 Zone 3 - {Fluvial Models )
34 166.0 W 27-Feb-2014 Zone 3 - {Fluvial Models )

1.3 River and Coastal Flood Defences

Are there any Flood Defences within 250m of the study site ? No

This search consists only of flood defences present in the dataset provided by the Environment Agency. Any relevant
data is represented on Map 1 - Flood Map for Planning.

1.4 Areas benefiting from Flood Defences

Are there any areas benefiting from Flood Defences within 250m of the study site? Mo

Report Reference: CMAPS-CM-325206-28958-150514 Brought to you by CENTREMAPS
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Any relevant data is represented on Map 1 - Flood Map for Planning.

1.5 Proposed Flood Defences

Are there any Proposed Flood Defences within 250m of the study site? No

Guidance:This search consists only of proposed flood defences present in the dataset provided by the Environment
Agency. Please note that proposed flood defence schemes will not influence the current NaFRA ratings for the site,

Any relevant data is represented on Map 1 - Flood Map for Planning

This information is taken from the Environment Agency's database of Areas to Benefit from Mew and Reconditioned
Flood Defences under the Medium Term Plan (MTP). The dataset contains funding allocation for the first financial year
(from April). Funding for the following four financial years is not guaranteed, being only indicative, and will be
reviewed annually. Projects within the Medium Term Plan qualify for inclusion in this dataset if:

+ the investment leads to a8 change in the current standard of protection (change projects);

« the investment is a replacement or refurbishment in order to sustain the current the current standard of protection
(sustain projects);

* the project has an initial construction budget of £100,000 ar more; and

s« the project is included within the first five yvears of the MTFP

The data includes all the Environment Agency’s projects over £100K that will change or sustain the standards of flood
defence in England and Wales over the next 5 years. It also includes the equivalent schemes for all Local Authority
and Internal Drainage Boards. The number of households and areas of land contributing to DEFRA’s Outcome
Measures (OM) are also attributed i.e. could benefit from major work on flood defences.

These data also contain Intermittence Flood Maintenance Programme that show the annual maintenance programme
of work scheduled to be carried by the Environment Agency, Local Authority or Internal Drainage Board on flood
defences, Data details routine maintenance as well as intermittent work that has been funded for the coming year.
The data contains a start and end coordinate defining the relevant river section where work is planned.

Information Warning

Please note that the maps show the areas where investment is being made to reduce the flood and coastal erosion
risk and are not detailed enough to account for individual addresses. Individual properties may not always face the
same risk of flooding as the areas that surround them. Also, note that funding figures are indicative and any use or
interpretation should account for future updates where annual values may change.

Every possible care is taken to ensure that the maps reflect all the data possessed by the Environment Agency and
that they have applied their expert knowledge to create conclusions that are as reliable as possible. The Environment
Agency consider that they have created the maps as well as they can and so should not be liable if the maps by their
nature are not as accurate as might be desired or are misused or misunderstood, despite their warnings. For this
reason, they are not able to promise that the maps will always be accurate or completely up to date.

This site includes mapping data licensed from Ordnance Survey used for setting the Environment Agency's data in its
geographical context. Ordnance Survey retains the copyright of this material and it can not be used for any other
purpose.

1.6 Areas used for Flood Storage

Are there any areas used for Flood Storage within 250m of the study site? No

Flood Storage Areas are considered part of the functional floodplain, and are areas where water has to flow or be
stored in times of flood. The Mational Planning Policy Framework states that only water-compatible development and
essential infrastructure should be permitted within flood storage areas, and existing development within this area
should be relocated to an area with a lower risk of flooding. Any relevant data is represented on Map 1 - Flood Map
for Planning.
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2.1 National Flood Risk Assessment (NaFRA) Flood Rating (River
and Coastal)

What is the highest risk of flooding onsite? High

The Environment Agency NaFRA database provides an indication of river and coastal flood risk at a national level on a
50m grid with the flood rating at the centre of the grid calculated and given above. The data considers the likelihood
of flood defences overtopping or breaching by considering their location, type, condition and standard of protection,

A number of insurance companies providing cover for flood risk use this data as the basis of their risk model,
although they may also utilise additional information such as claims histories, which may further influence their
decision. Where a high risk of flooding is identified flood risk insurance may be difficult to obtain without further work
being undertaken. Property owners of sites within Low and Medium risk areas are still considered to be at risk of
flooding and insurance premiums may be increased as a result. Owners of properties within Low, Medium and High
risk areas are advised to sign up to the Environment Agency's Flood Waming scheme.

NaFRA data for the study site indicates the property is in an area with a High (1 in 30 or greater) chance of flooding in
any given year.

Any relevant data within 250m is represented on Map Z2- NaFRA Flooding:

Any data found within 30m of the site boundary is detailed below:

jin} Distance [m]  Direction NaFRA flood Risk
1 0.0 On Site High
2 0.0 On Site Medium
3 0.0 On Sita High
4 0.0 On Site Law
5A 0.0 On Sita Low
6B 0.0 On Site Law
7 0.0 On Sita Low
] 2.0 w Low
94 4.0 SE Law
10 4.0 =] Mediurm
11 4.0 =] Medium
1z 4.0 E Low
13 4.0 W Medium
i4 5.0 SE Mediurm
150 5.0 s Low
16C 5.0 -] Law
17 8.0 s High
188 9.0 SE Low
198 3.0 s Low
20 11.0 SW Medium
21D 14.0 s Low
22D 24.0 =] Law
23 29.0 s Medium
24 32.0 =] Law
25 39.0 s Laow
26 45.0 N Low
Report Reference: CMAPS-CM-325206-28958-150514 Brought to you by CENTREMAPS
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3. Environment Agency Historic Flooding
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3.1 Historic Flood Outlines

Has the site or any area within 250m of the site been subject to historic flooding as recorded by the
Environment Agency? Mo

This database shows the individual footprint of every flood event recorded by the Environment Agency and previous
bodies. This data is used to understand where flooding has occurred in the past and provides details as available.
Absence of a historic flood event for an area does not mean that the area has never flooded, but only that the
Environment Agency do not currently have records of flooding within the area. Equally, a record of a flood footprint in
previous years does not mean that an area will flood again, and this information does not take account of flood
management schemes and improved flood defences.

Any records found within the search radius are displayed on Map 3 - Historic Flooding Events.

Historic flooding events: Database searched and no data found.
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If you would like any further assistance regarding this report then please contact
CENTREMAFS on (T) 01886 832972, (F) 018383 833485, email: groundsured@centremaps.co.ulk



centremapslive.com ‘e %ﬁl Ground:iure

the mapping portal from Laser Surveys ‘l&l‘eﬁ\%;
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4.]BA Surface (Pluvial) Water Flooding

Surface Water (pluvial) flooding is defined as flooding caused by rainfall-generated overland flow before the runoff
enters a watercourse or sewer. In such events, sewerage and drainage systems and surface watercourses may be
entirely overwhelmed.

Surface Water {pluvial) flooding will usually be a result of extreme rainfall events, though may also occur when lesser
amounts of rain falls on land which has low permeability and/or is already saturated, frozen or developed. In such
cases overland flow and 'ponding’ in topographical depressions may occur.

What is the risk of pluvial flooding at the study site? Significant
Guidance: The site has been assessed to be at a Significant Risk of surface water (pluvial) flooding. This indicates that
this area would be expected to be affected by surface water flooding in a 1 in 75 year rainfall event to a depth of
between 0.3m to 1m.

This data is provided by JBA Risk Management, © Jeremy Benn Associates Limited 2008-2014

The following pluvial (surface water) flood risk records within 50m of the study site are shown on the 1BA Surface
Water Flooding Map:

Distance Direction Risk
0.0 Cn Sita High
0.0 On Site High
0.0 Cn Sita High
0.0 On Site High
0.0 Cn Sita High
0.0 Cn Site High
0.0 On Site High
0.0 On Site High
0.0 On Site High
0.0 On Site High
0.0 On Site High
0.0 On Site High
0.0 On Site High
0.0 On Sita High
0.0 On Site High
0.0 On Site High
0.0 On Site High
4.0 On Site High
a.0 W High
0.0 On Sita Liowi
0.0 On Site Lowas
0.0 On Sita Lo
0.0 On Site Lo
a.0 Cn Site Lo
0.0 On Site Lo
a.0 Cn Site Lo
0.0 On Site Lo
a.0 Cn Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 Cn Sita Lo
0.0 On Site Leaw
0.0 Cn Sita Loy
0.0 On Site Leaw
0.0 Cn Sita Loy
0.0 On Site Leaw
a.0 Cn Sita Lo
0.0 DOn Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 On Site Loy
0.0 On Site L
0.0 On Site Loy
0.0 On Site Lowas
0.0 On Site Loy
0.0 On Site Ly
0.0 On Site Lo
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0.0 O Site Lo
0.0 On Site Lo
0.0 On Site L
Q.0 On Site Lo
0.0 On Site L
Q.0 On Site Lo
0.0 On Site L
Q.0 On Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 Cn Site Lo
0.0 On Site Lo
0.0 Cn Site Lo
0.0 On Site Lo
0.0 Cn Site Lo
0.0 On Site Lo
a.0 On Site L
.0 On Site Lo
a.0 Cn Site Lo
a.0 On Site Lo
0.0 Cn Site Lo
0.0 On Site Lo
0.0 Cn Site Lo
a.0 On Site Lo
0.0 Cn Site Lone
0.0 On Site Lo
0.0 Cn Sita Lo
0.0 On Site Lo
0.0 O Site Lo
0.0 O Site Lo
0.0 O Site Lo
0.0 On Site Lo
0.0 Cn Sita Lo
0.0 On Site Leww
0.0 On Site Lo
Q.0 On Site Lo
0.0 On Site L
Q.0 On Site Lo
0.0 On Site L
Q.0 On Site L
0.0 On Site Lo
0.0 Cn Site L
0.0 On Site Lo
0.0 Cn Site Lo
0.0 On Site Lo
0.0 Cn Site Lo
0.0 O Site L
0.0 On Site Lo
0.0 O Site Loner
0.0 O Site Lone
0.0 On Site Lo
a.0 Cn Site Lo
a.n On Site Lo
0.0 Cn Site Lo
0.0 On Site Lo
Q.0 Cn Site Lo
Q.0 On Site Lo
a.0 Cn Site L
0.0 On Site Lo
0.0 O Site Lo
0.0 O Site Lo
0.0 O Site Lo
0.D O Site Lo
0.0 Cn Site Lo
0.0 On Site Lo
0.0 On Site L
Q.0 On Site Lo
0.0 On Site L
Q.0 On Site Lo
0.0 On Site L
Q.0 On Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 On Site Lo
0.0 Cn Site Lo
0.0 On Site Lo
0.0 Cn Site L
0.0 On Site Loner
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0.0 O Site L

0.0 On Site Lo bo Moderabs
0.0 On Site Low ko Moderabe
Q.0 On Site Lo ko Moderabe
0.0 On Site Lew ko Moderabs
Q.0 On Site Lo ko Moderabe
0.0 On Site Lew ko Moderabs
Q.0 On Site Lo ko Moderabs
0.0 On Site Lew ko Moderabs
0.0 On Site Lo ko Moderabs
0.0 On Site Low bo Moderate
0.0 On Site Low ko Moderate
0.0 On Site Lo bo Moderate
0.0 On Site Low ko Moderats
0.0 On Site Lo bo Moderate
0.0 On Site Low ko Moderats
0.0 On Site Lo bo Moderabe
0.0 On Site Low bo Moderate
.0 On Site Low bo Moderabe
a.0 Cn Site L bo Moderate
a.0 On Site Low ko Moderate
0.0 Cn Site Lo b Moderabe
0.0 On Site Low ko Moderate
0.0 Cn Site L b Moderabe
a.0 On Site Low bo Moderate
0.0 Cn Site Lieva bo Moderabs
0.0 On Site Low bo Moderats
0.0 Cn Sita Low bo Moderabs
0.0 On Site Low ko Moderats
0.0 O Site Lo bo Moderabs
0.0 O Site Low ko Moderate
0.0 O Site Low bo Moderals
0.0 On Site Low bo Moderats
0.0 Cn Sita Low ko Moderabs
0.0 On Site Lo ko Moderabe
0.0 On Site Low ko Moderabs
Q.0 On Site Lo ko Moderabe
0.0 On Site Lew ko Moderabs
Q.0 On Site Lo ko Moderabe
0.0 On Site Lew ko Moderabs
Q.0 On Site Lo ko Moderabe
0.0 On Site Low ko Moderabe
0.0 Cn Site Low ko Moderate
0.0 On Site Lo bo Moderate
0.0 On Site Low ko Moderats
0.0 On Site Lo bo Moderate
0.0 On Site Low ko Moderabs
0.0 O Site Lew bo Moderate
0.0 On Site Low ko Moderaks
0.0 O Site Lo bo Moderate
0.0 O Site L b Moderatbe
0.0 On Site Low ko Moderabe
a.0 Cn Site Lova b Moderaka
a.n On Site Low ko Moderate
0.0 Cn Site L b Moderabe
0.0 On Site Low ko Moderate
Q.0 Cn Site L b Moderabe
Q.0 On Site Lew ko Moderabe
a.0 Cn Site Lo bo Moderals
0.0 On Site Low ko Moderate
0.0 O Site Low bo Moderals
0.0 On Site Low ko Moderate
0.0 Cn Site Low bo Moderals
0.D S Low bo Moderaks
0.0 On Site Moderake
0.0 On Site Maderake
0.0 On Site Maderate
0.0 On Site Maderate
0.0 On Site Maoderate
0.0 On Site Maderate
0.0 On Site Maderate
0.0 On Site Madearake
0.0 On Site Maderate
0.0 On Site Maderate
0.0 W Moderate
0.0 On Site Significant
0.0 On Site Significant
0.0 On Site Significant
0.0 On Site Significant
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0.0 On Site Significant
0.0 On Site Significant
0.0 On Site Significant
0.0 On Site Significant
0.0 W Significant
1.0 5 High

1.0 s High

1.0 W High

1.0 5 Lo

1.0 W Lo

1.0 5 Low bo Moderata
1.0 5 Low ko Moderaba
1.0 W Low ko Modearata
1.0 E Low ko Moderaba
1.0 w Low ko Modearata
1.0 w Low ko Moderaba
2.0 5 Lo

2.0 E Loy

2.0 5E Lo

2.0 5 Low

2.0 5 Lo

2.0 W Maoderate
3.0 E Low

3.0 = Low ko Modaraks
3.0 W Significant
4.0 E High

4.0 SE Lo

4.0 W Low bo Moderate
4.0 W Significant
5.0 5 High

5.0 S Lo

6.0 E High

6.0 W Lo

6.0 SE Lo

5.0 W L

6.0 w Lew bo Moderaba
6.0 W Low ko Moderaba
7.0 E Lew ko Moderaba
8.0 5 Lo

8.0 w Lo

8.0 W Low ko Moderaba
9.0 E Loy

10.0 W High

10.0 W High

10.0 s High

10.0 w Low bo Moderata
10.0 W Maodarate
10.0 5 Significant
13.0 W High

13.0 5 Lwas

13.0 E Lo

13.0 w Low ko Modarabs
13.0 W Maoderate
14.0 w Lonar

15.0 5 Lo

15.0 5 Low ko Modarabe
16.0 E Low ko Moderabs
16.0 w Moderake
16.0 W Significant
17.0 E Lo

17.0 W Significant
18.0 W Lo

18.0 5 Lo

18.0 W Low bo Moderaks
19.0 W High

19.0 SE Lo

19.0 w Lew ko Moderaba
20.0 S High

20.0 w Lo

20.0 5 Lo ko Moderaba
20.0 W Significant
20.0 S Significant
21.0 W High

21.0 5 Lo

22.0 M Loy

22.0 5 Lo

23.0 SE Low bo Moderata
23.0 E Modarate
24.0 E Lo
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24.0 w Low bo Moderabs
25.0 = Lo

25.0 w Lew bo Moderaba
25.0 5 Maderake
26.0 SE High

26.0 W High

26.0 NE Lo

26.0 =) Lo

26.0 w Lo

26.0 M Lo

26.0 SE Low bo Moderata
27.0 E Loy

27.0 w Lo

27.0 5 Low ba Moderaba
28.0 E Low ko Moderata
28.0 W Low ko Moderaba
29.0 MW Levas

29.0 W Low ba Moderabsa
29.0 MW Low ba Modarabe
29.0 W Low ba Modarabs
30.0 MW Lo

30.0 5 Lo

30.0 WY L

31.0 W Lo

31.0 NE Low ko Modarabe
31.0 M Low ko Moderaks
31.0 MW Low ko Moderaks
32.0 W Lo

32.0 W Lo

32.0 W Lo

32.0 MW Lo

32.0 w Lo

32.0 W Low ko Moderaks
32.0 N Moderake
323.0 W High

33.0 W High

33.0 MW Loy

33.0 w Significant
34.0 w Lo ko Moderaba
35.0 w Lo

35.0 =1 Lo

35.0 5 Lo

35.0 5 Lo

35.0 E Loy

35.0 5 Low ba Moderaba
35.0 s Moderate
35.0 w Significant
36.0 5 Lo

36.0 MW Loy

36.0 MW Low bo Moderabe
36.0 NE Low ko Modarabs
37.0 W High

37.0 W Lo

37.0 5 Lo

37.0 W Maderake
28.0 E Lo

38.0 NE Lo

38.0 E Lanr

39.0 W High

39.0 MW Lo

40.0 MNE Loy

40.0 5 Lo

40.0 W L

40.0 MW Lo

40.0 5 Moderake
41.0 W L

43.0 MW Lo

43.0 NE Lo

43.0 MW Lew bo Moderaba
43.0 W Maderake
44.0 MW High

44.0 W Lo

44.0 W Loy

44.0 MW Lo

45.0 W High

45.0 E Lo

45.0 E Ly

45.0 NE Loy

45.0 s Maderate to Righ
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45.0 NE Lo

46.0 w Lo

46.0 SE Lover

46.0 W Low

45.0 M Loy

46.0 5 Moderake
47.0 W Low to Moderate
48.0 ] High

48.0 5 Low te Moderate
49.0 E Lowr

49.0 5 Lo

50.0 MW High

50.0 P Lo

50.0 E Low to Moderate
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5. BGS Groundwater Flooding

5.1 Groundwater Flooding Susceptibility Areas

Are there any British Geological Survey groundwater flooding susceptibility flood areas within 50m of the
boundary of the study site? Yes

What is the susceptibility to Groundwater Flooding in the search area based on the underlying geological
conditions? Potential for groundwater flooding at surface

Does this relate to Clearwater Flooding or Superficial Deposits Flooding? Superficial Deposits Flooding

5.2 Groundwater Flooding Confidence Areas

What is the British Geological Survey confidence rating in this result? Moderate

Groundwater flooding is defined as the emergence of groundwater at the ground surface or the rising of groundwater
into man-made ground under conditions where the normal range of groundwater levels is exceaded.

The confidence rating is on a threefold scale - Low, Moderate and High. This provides a relative indication of the
BGS confidence in the accuracy of the susceptibility result for groundwater flooding. This is based on the amount and
precision of the information used in the assessment. In areas with a relatively lower level of confidence the
susceptibility result should be treated with more caution. In other areas with higher levels of confidence the
susceptibility result can be used with maore confidence.

Report Reference: CMAPS-CM-325206-28958-150514 Brought to you by CENTREMAPS

If you would like any further assistance regarding this report then please contact
CENTREMAFS on (T) 01886 832972, (F) 018383 833485, email: groundsured@centremaps.co.ulk



centremapslive.com ® Ground

the mapping portal from Laser Surveys ERYIRD MM ERTAL 1M IEHT

6. BGS Geological Indicators of Flooding

6.1 Are there any geological indicators of flooding within 250m of the study site? Yes

This dataset identifies the presence of superficial geological deposits which indicate that the site may be, or have been
in the past, vulnerable to infand and/or coastal flooding. This assessment does not take account of any man-made

factors such as flood protection schemes, and the data behind the report are purely geological.

Distance [m]  Direction Description
0.0 On Site Lawer flopd potential from rivers: argas affected by secondary flooding in extreme cases as a
result of a prolanged Rood event.
50.0 W Lawer flopd potential from rivers: argas affected by secondary flooding in extreme cases as a

result of a protonged Rood event.
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